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THE PERCEPTION OF SHAPE AS A FUNCTION OF 
INCLINATION 


By R. B. JOYNSON anv L. JOHN NEWSON 
Department of Psychology, University of Nottingham 


This is a descriptive study of the variou 
when the inclination of an object is 


judgments of shape which are spontaneously made 
ve 1. The full range of inclinations is examined, using 


independent and unsophisticated subjects at each inclination, and recording subjects’ descrip- 
tions. 


The chief findings are: (1) Two main judgments are possible: judgments of real shape (R), 
which approximate to the true shape at all inclinations; and judgments contrasted with these 
(not-real or N), which show typically a compromise between true and retinal shape. (2) Some 
subjects (group RN) are spontancously aware of both possibilities. They describe the N judg- 
ment as an attempt to equate on the basis of a direct, instantaneous, visual impression; whereas 
the R judgment involves ‘allowing for the slope’. These subjects predominate at greater inclina- 
tions. (3) The remaining subjects (group RO) are spontaneously aware of the R possibility 
only. For these subjects, the R judgment seems to approximate closely to that quality of direct 
visual impression which for group RN characterizes the N judgment. 

It is suggested that judgments of real shape involve a skill. Group RN are in an ‘investi- 
gating’ frame of mind, and offer an analysis of this skill. Group RO, in an ‘unreflecting’ frame of 
mind, take it for granted. Determining factors are also noted in the experimental situation and 
the instructions. It is suggested that previous studies fail to take adequate notice of these 
factors, and so give partial accounts. 


I. Ixnrropuction 

The main aim of this study is to describe the perceptual phenomena which accom- 
pany variations in the inclination of an object to the line of sight. The retinal image 
undergoes a projective transformation. Does judgment remain in accordance with 
the real shape of the object (‘constancy’)? Does it correspond to the projective 
shape? Does it show a compromise between these two? Or are there further possi- 
bilities? As shown below, previous work does not answer these questions satis- 
factorily. It does not provide a complete survey, over the full range of inclinations, 
of the various perceptual judgments which are in fact possible. The present study 
attempts this. 

In conducting the study, special attention has been given to the following 
points. 

(1) To provide a complete survey, it is necessary to examine the full range of 
inclinations, from 0° tilt (where the object is frontal-parallel) to as near 90° tilt as is 
practicable. This study examines tilts from 0° to 80°. (Some experimenters measure 
tilt in the reverse direction : our 0° tilt becomes 90° tilt. We have adopted the system 
which seems more widely used, and, in referring to other work, we have converted 
measurements into our own system where necessary.) 

(2) An adequate number of subjects must be employed. Limits are arbitrary, but 
it is unsatisfactory to use less then ten subjects in a field where individual differences 
are frequently encountered. Twenty subjects are examined at each inclination. 

(3) Since experience at one inclination may affect later judgments at another 
inclination, it is preferable, as here, to use independent subjects at each inclination 
(unless of course the aim is to study such interaction). ; 
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(4) Subjects should not know what results have been found in previous experi- 
ments, or what views may be held by the experimenter, Studies which use the 
experimenter himself as a subject, or his psychological colleagues, are open to serious 
criticism (cf. Vernon, 1952, p. 223). We have used subjects who are unfamiliar with 
the literature, and have not previously taken part in psychological experiments. 

(5) The apparatus must not impose artificial limitations on the judgments which 
the subject can make. It is possible, for instance, to present the subject with a series 
de the standard shape, thus eliminating 


the possibility of ‘constancy’ (Gottheil & Bitterman, 1951; for the analogous case in 


First, such instructions may well limit the types o 
an incomplete picture. Secondly, 


Indeed, the strongest objection to precise instructions is that 
assumes, before the experiment has been carried out, that he know. 
are possible; so there is a danger that his preliminary introspections, perhaps 


tions, namely to judge when the two objects ‘look the same’. Subjects respond in 
various ways to these instructions. But their judgments are relatively spontaneous, 
and they are asked when they have made them to describe them in their own 


Apparatus 


The standard object was an isosceles triangle of red paper (base 45 in. by height 2-5 in.). It 
was mounted centrally on a white card (base 7 in. by height 9-5 in.), which was attached to a 


; 0. 26 comparison triangle). No. 21 triangle was 
d triangle. No. 26 triangle was 0-5 in. taller than the standard. 
shape of the standard w 


sented to him at approximately 0° 
about 80°. The experiment was co: 
Fig. 1 shows the general arrangeme 


vertical Separation from the standard of 
nducted under artificial Numination in a room 20x 12 ft. 
nt of apparatus in the laboratory. 
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Procedure 

The subject was seated at the table, with his chin on the rest, and told that he 
would shortly be shown a triangular shape. The following instructions were next 
read: ‘Please choose from the series of triangles arranged in front of you, the one that 
looks most like the one you are going to see’. The screen was then raised to reveal the 
standard. The subject was told that there was no time limit, and that comments and 
questions would be welcome. He was permitted to handle the comparison shapes, if 
he wished. Binocular vision was used. When he had made his judgment, he was 
asked ‘Please describe what you have done’. 


Scale in feet 
a ee, 
O lL 2 3 4 6 6 


Comparison Standard 
triangles triangle 
Hinged 
iy Screen Tilting 
Chin rest ‘ table 


Fig. 1. Disposition of apparatus in laboratory. 


One hundred subjects were examined, twenty at each of the five angles of inclina- 
tion of the standard. The subjects were undergraduate or graduate members of this 
university. Two criteria were used in selecting them: first, ability to pass a standard 
test of visual acuity, with glasses if worn; secondly, absence of formal training in the 
psychology of perception, or previous experience of perceptual experiments. 

It will be seen that the full range of tilts is examined; that twenty independent 
subjects are used at each inclination; that subjects have no special prior knowledge 
of psychology; that the apparatus permits the full range of possible judgments; and 
that subjects are not restricted by the instructions to any special type of judgment, 
but are free to describe what they have spontaneously done. 


II. QUANTITATIVE RESULTS 


A variety of judgments were encountered. There were also considerable individua] 
differences, varying with the degree of tilt, both in subjects’ awareness of the different 
judgments and in their preference among them. In view of the complexity of the 
results, we shall first describe briefly the main types of judgment, and their quantita. 
tive value, We shall then consider how the results arose, the individual differences 
and the more detailed description of the judgments, ; 

Two main types of judgment were found. (1) The subject may select that com- 
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parison triangle which he considers to be the same ‘real’ shape as the standard. This 


will be termed a ‘real’ or R judgment. (2) The subject may make another judgment 
which is contrasted with the R judgment. This will be termed an ‘other-than-real’, 
‘not real’, or N judgment. The phrase ‘look the same shape’ 
both judgments, and is therefore misleading if used without qualification. We shall 
return to this point. Here we note that the crucial question in classifying these 
judgments is whether the subject considers he is equating the objects for ‘real’ shape. 
or whether he considers that he is doing something other than this. In addition. 
N judgments may be made in two ways. Subjects may look back and forth from 
standard to variable, thus making a successive comparison (Nsc judgments). Alterna- 
tively, they may pick up the variables and compare them with the standard by 
placing them in almost the same line of sight, thus making a simultaneous comparison 


by juxtaposition (Nsm judgments). (R judgments were always made with successive 
comparison.) 


was used to refer to 


Table 1. Quantitative results 


Angle of inclination 


Measure Judgment 0° 


n 25° n 50° n 70° n 80° n 

Mean R 22-40 20 21-60 20 22-05 20 21-90 20 20:87 20 

Nse _ 17-67 3 18-00 10 15-47 15 12-09 16 

Nsm _ — 13-00 i] 6°33 3 7-00 2 
Scatter R 1:39 lll 1-64 2-28 2-49 
(c) Nse — 2-02 1-84 1-94 3-56 
Nsm _— —_ a 1-20 1-00 


The quantitative value of these judgments, at the different inclinations, is given in 
Table 1, and in Figs. 2 (RB judgments) and 3 (N judgments). It will be seen that all 
subjects are able to make R judgments at every inclination, but N judgments follow 
a different pattern: there is no inclination at which 
ments, and at 0° no subject can make N judgments. 

(1) RB judgments. There is a small increase in scatter with inclination (Bartlett’s 
test for homogeneity of variance yields y* = 12-4; P < 0-02). At 0°, the mean of the 
standard shape (t = 4:38; P < 0-001), 
to the fact that the standard triangle 
ackground. This constant error may be 
ion. There is no evidence for any significant 
fall within the range obtained at 0°. indeed, the majority of R judgments at 80° 


vee, a aere ; In short, R, judgments show little change with 
inclination, and their close approximation to the ‘real’ shape, at every inclination, is 
notable. . 


all subjects can make N judg- 


Scatter which these judgments show, th 
varies with inclination has not been examined. 
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(3) sm judgments. Numbers are too small to reach any conclusions about scatter. 
In mean value, these judgments approximate more closely than Nsc judgments to the 
correct ‘projective’ shape. 


19 
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Comparison scale 
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ll 
9 
a s 
—-»- st . 
—— 3 fe 
[ Angle of inclination of standard ‘ 
—_ | %, 
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Vig. 2. Distribution of real (R) judgments. 
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Fig. 3. Distribution of other-than-real (N) judgments. 
@. Nsc judgments; +, Nsm judgments, 
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IIT. IspivipvaL pDirFERENCES 
The quantitative results which we have presented were reached only after a 
difficult analysis of a complex mass of data, which must now be described. It will be 
recalled that subjects were asked initially to judge which variable ‘looked the same 
shape’ as the standard. Subjects first require to be divided into two groups in terms 


of their initial reaction to these instructions: one group queried the instructions; the 
other group accepted them. 


Group querying instructions (n = 15) 


These subjects, before making a judgment, asked what the instructions meant. 
Each implied spontaneously that he could either make a ‘real’ judgment, or some- 
thing contrasted with this. The phraseology might differ, but in every case it was 
clear that the alternative was ‘real’ or ‘other-than-real’. These subjects were 
distributed as follows: 0°, nil; 25°, nil; 50°, four; 70°, five; 80°, six. Thus at smaller 
inclinations the instructions are not questioned; at greater inclinations some, but not 
all, question the instructions; and there is a suggestion that the greater the tilt, the 
more likely it is that the instructions will be questioned. These subjects were asked 
to make their preferred judgment, and were distributed as follows: 0°, nil; 25°, nil; 
50°, 3R/1N; 70°, 4R/1N; 80°, 3R/3N. Thus a majority preferred the R judgment: 
10R/5N. Each was then asked to make his second, non-preferred judgment. It 
should be particularly noted that every effort was made to avoid any suggestion that 


there might be more than one judgment, and any suggestion as to the nature of the 
judgments. 


Group accepting instructions (n = 85) 


The remaining eighty-five subjects chose one of the comparison triangles without 
questioning the instructions. They were next asked: ‘Please describe what you have 
been doing’. It then became clear that they required to be divided into two groups. 
(1) One group (m = 23) showed in their replies, spontaneously and promptly, that 
they were aware of the possibility of making both R and N judgments. They will be 
termed Group RN. In this group, some subjects had in fact made the R judgment 
ee Tae the N judgment; and they were distributed as follows: 0°, nil; 25°,1R/1N; 
cee mei oe aera E 6R/3N. Thus a majority again preferred the R judg- 


n asked to make his second, non-preft j ent. 
It should again be emphasized gl eal a 


that there might be more than 
the judgment. (2) The remain in their replies, showed awareness of only 
d, spontaneously and promptly, that they 
had in fact made R judgments. Since the apa 

. were awar j 
will be termed Group RO. * ware of the R judgment only, they 


Groups RN and RO 


It will be clear that the 


ites fifteen subjects referred to 


» May be grouped with the twenty-three subje 
y aware of the possib 


above, who queried the instruc- 
cts in Group RN, since all were 
ility of making both R and N 
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judgments. The total hundred subjects are therefore now divided as follows: Growp RN 
(n = 38), spontaneously aware of both judgments; Group RO (n = 62), spontaneously 
aware of the R judgment only. Further, subjects in Group RN have made both R and 
N judgments, though some (n = 27) made R judgments first, and some (x = 11) 
N judgments first; while subjects in Group RO have made R judgments only. No 
subject is aware of the N possibility only; indeed, this judgment is described by 
contrast with the R judgment. 

The distribution of subjects between the two groups is given in Table 2 (‘ Distribu- 
tion between groups RO and RN’). At 0°, all subjects fall in group RO. As inclination 
increases, more subjects fall in group RN, and at 70° and 80° a majority fall in 
group RN. Thus at all inclinations all subjects are aware of the R possibility, but, as 
inclination increases, more subjects are likely to be aware of the N.possibility also, though 
even at 80° one-quarter still fall in group RO. 

Table 2 (‘Choice of judgment’) gives the numbers choosing each type of judgment 
at each inclination. A majority choose the R judgment at each inclination, but the number 
choosing the N judgment increases with inclination. 


Table 2. Grouping of subjects 


Angle of inclination 


0° 25° 50° 70° so° 
Distribution between groups RO and RN 
Group RO 20 18 12 7 5 
Group RN 0 2 8 13 15 
Choice of judgment 
RN R N RN RN RN 
Group RO 20 0O 1s 0 12 0 7 10 5 0 
Group RN 0 0 1 1 7 4 10 3 9 6 
Totals 20 0 19 1 19 1 17. 3 14 6 
Effect of instructions on Group RO 
Group RO 20 18 12 7 5 
Able to make N= — 1 3 4 3 
Ability to make the two judgments 
Total R 20 20 20 20 20 
Total N 0 3 ll 17 18 
Choice of successive and simultaneous N judgments 
Nse 0 3 10 15 16 
Nsm 0 0 1 3 2 
Sophistication 
Group RO —_ 8/18 3/12 3/7 0/5 
Soup EN = 2/2 4/8 5/13 7/15 
Further findings 


(1) Having obtained these spontaneous judgments, an attempt was next made, by 
instructions and discussion, to make subjects in group RO aware of the N possibility, 
at inclinations 25° to 80° inclusive. This was successful in eleven of the total forty-two 
cases. Table 2 gives the distribution of these eleven (‘Effect of instructions on 
Group RO’), and it will be seen that instructions are increasingly likely to be effective 
as inclination increases, since an increasing proportion of group RO can notice it. 
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(2) Table 2 (‘Ability to make the two judgments’) gives the total number able to 
make the R judgment (i.e., all subjects); and the total number able to make the 
N judgment (i.e. group RN plus the eleven subjects from group RO just mentioned). 
As inclination increases, subjects are increasingly likely to be able to make the 
N judgment; but even at 80° a few can still only make the R judgment. 

(3) Table 2 (‘Choice of successive and simultaneous N judgments’) gives the 
numbers choosing the two forms of comparison for the N judgment. (At 70°, the 
numbers do not sum to the total able to make N judgments, because one subject 
used both methods of comparison.) 

(4) No subject was acquainted with the relevant psychological literature; but 
some subjects might have knowledge of the principles of perspective from other 
sources. It might be suggested that such knowledge would predispose a subject to 
fall into group RN, and even that such knowledge might entirely account for the 
existence of group RN. Subjects were questioned on this point, and Table 2 (‘Sophisti- 
cation’) gives the numbers in each group who possessed any marked knowledge of 
perspective. The data provide some support for the view that such subjects are more 
likely to fall into group RN. But it is clear that this does not provide a complete 
explanation of the occurrence of this group: some subjects in group RN do not 
possess this knowledge; some subjects who do possess the knowledge fall into 
group RO. 

(5) The final data given in Table 1 include, for R judgments, the results of all 
subjects, and for N judgments, the results of all subjects able to make the N judg- 
ment, whether spontaneously or when instructed. 

(6) Lastly we note that the distinction between groups RO and RN should not be 
drawn too rigidly. In group RO, some subjects never saw the possibility of making 
the N judgment; others achieved it after discussion. In group RN, some commented 
on the two possibilities only when asked to describe their judgments; others com- 
mented immediately. So there seems to be a continuum of readiness to notice the 
N possibility. 


Summary 


The main finding is that one g 


P roup of observers (RO) can initially only make 
R judgments, while a second grou 


both R, and N judgment: os P (RN), ene — era poecacaiae. Page re 
See he “ 0° inclination, only the R judgment is possible. ae the 
eee 8, ie at are still able to equate for ‘real’ shape. These 
fairly accurate. A fees wed little change, either in mean value or scatter, and ane 
pai in ye Jority of subjects understand the phrase ‘look the same shape 
q’ g the “ judgment at every inclination, but this interpretation becomes 
somewhat less ‘salient’ as inclination increases 
sat ee opie ooh oop oe much more ‘salient’ with inclination. Three 
aa = are: tst, the number who spontaneously mention it 
increases; secondly, of those who mention it, an increasing roportion choose to make 
it; vhwaly, an Increasing proportion can notice it when “ier None can make it 
at 0°, but almost all can make it at 80°. N judgments typicall ive a ‘compromise’ 
and are made with successive comparison; a few subjects elect i a a Sennntoae 
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comparison and this gives a closer approximation to ‘retinal’ shape. Prior sophistica- 
tion may partly account for the occurrence of N judgments, but seems unlikely to 
account for it entirely. 


IV. Reports OF SUBJECTS 


In asking subjects to describe their judgments, every effort was made to avoid 
leading questions. They used a variety of phrases, and individual differences are 
undoubtedly present. But there remains substantial agreement on certain main 
features. Group RN (n = 38) will be considered first. (In this section, all phrases in 
inverted commas are quotations from subjects’ reports.) 

(1) The R judgment is concerned with ‘what it is’, ‘the actual shape which is on 
that paper’, ‘the real shape’. Subjects were attempting to pick out a shape which 
could be exactly superimposed on the standard, and almost all were confident that 
the one they chose would lie within two or three steps of the standard. The N judg- 
ment is concerned with ‘the shape as it looks, not as it is’, ‘as it appears to me now’, 
‘the apparent shape’. Subjects contrast this with the R judgment; they describe it 
as something which they consider departs from the real shape. 

(2) All subjects were well aware that the standard was tilted, and they regarded 
this as complicating the situation. There were several spontaneous comments, 
particularly at the extreme tilt: ‘That angle. ..my goodness’. 

(3) Subjects typically spoke of the R judgment as ‘taking the slope into account’, 
‘considering the slope’, or ‘making allowance for the tilt’. This clearly suggests an 
activity on the part of the subject. But it is important to note that subjects’ reports 
do not suggest that this is a very conscious or rational process. “It is not exactly an 
intellectual allowance.’ ‘It is something you do instinctively as a matter of course in 
everyday life, and you are just applying the same sort of unconscious action to this 
situation.’ The N judgment on the other hand is described as “not taking account of 
the slope’, ‘ignoring the slope’, or ‘not making an allowance for the tilt’. 

(4) Subjects state that it is necessary to allow for the tilt, when making the 
R judgment, because the effect of tilting the standard is ‘to foreshorten it’; ‘the 
whole thing will appear flatter than it actually is’; ‘from this angle it looks smaller’. 
‘IT should have thought it was obvious’, said a subject at 50°, ‘that the more it slopes 
away, the shorter it looks’. The N judgment is concerned with this foreshortened 
shape, which is described as a direct visual impression; it is ‘as 1 actually see it’, 
‘the immediate impression of direct shape’, ‘just looking’. 

(5) Most subjects have no further analysis of the R judgment; but ten of the 
thirty-eight volunteered that ‘allowing for the slope’ implied imagining what the 
standard would look like if it were vertical. ‘I try to think what it would look like if 
it were upright ’; ‘T have been turning it into a vertical plane’. (This seems analogous 
to ‘potential looking’ in the case of size; Joynson, 1958b.) In the case of the N 
judgment, on the other hand, it is often stated that it is based on the immediate 
present appearance: it is ‘as that looks to me now’; ‘just going by what it looks 
like now’. 

(6) The two judgments are often described by the contrast between ‘as it is’ and 
‘as it looks’. But it is important to notice that many subjects nevertheless use the 
word ‘look’ in referring to the R judgment: it is ‘when they look the same real shape Pi 
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or ‘when they look the same allowing for the tilt’. We also saw that seventeen of 
these thirty-eight subjects initially took the phrase ‘look the same shape’ as requiring 
the R judgment without question. 

(7) There is some evidence that the R judgment is the more natural and everyday. 
At every inclination a majority chose to make the R judgment first, either spon- 
taneously or in response to the request to make their preferred judgment. Also, when 
questioned, thirteen subjects regarded the R judgment as more natural, and only 
seven the N judgment (this inquiry was incomplete). The data also hint that, as 
inclination increases, subjects are likely to become more evenly divided in this 
respect: this is suggested both by the changing proportions making the two judg- 
ments (Table 2), and by the subjects’ reports. 

(8) The Nsc and Nsm judgments are alike described as concerned with a direct 
visual impression. They seem to differ only in the method by which the comparison 
is made: namely, to adopt either a successive comparison, or a simultaneous com- 
parison by juxtaposition. 

To summarize, the N judgment is described as an attempt to equate on the basis 
of a direct, instantaneous, visual impression. This impression is held to depart from 
the real shape in consequence of the inclination at which the standard is presented, 
and the N judgment avoids allowing for this inclination. The R judgment is not a 
simple equation for direct visual impression. It allows for the slope in order to achieve 
an identical real shape, and is believed to be fairly accurate. Some subjects state that 
they are attempting to judge what the standard would look like if it were vertical. 
There is some evidence that the R judgment is the more natural. 

For Group RO (n = 62), we may begin at 0°. Here all twenty subjects fall in this 
group, for no ambiguity arises. ‘Looks the same’ and ‘is the same’ are indistinguish- 
able. Further, subjects were aware that the standard was not tilted, and the question 
of allowing for the tilt did not arise. 

When the standard was tilted, subjects in this group described the R judgment in 
the same way: ‘looks the same’ and ‘is the same’ remain identical. There was no 
doubt that subjects were aware that the standard was tilted, but there were no 
reports of ‘allowing for the tilt’. In so far as subjects described how they made these 
judgments at all, it was superficial : ‘I am judging angles to achieve an appearance of 
similarity’. 

An attempt was next made, as we indicated earlier, to lead the forty-two subjects 
at inclinations 25° to 80° to see the distinction. They were told that some subjects 
found it necessary to allow for the slope because the triangle was foreshortened by its 
inclination. Eleven subjects then distinguished. They now described R and N 
judgments in the same way as Group RN. They said that they were not originally 
aware that sig were ‘allowing for the tilt’, but thought they must have allowed 
unconsciously : ‘I think I allowed without thinking about it’. The remaining thirty- 
one subjects could see no distinction, and also denied that they were allowing for the 
tilt. They either said that they thought inclination made little or no difference to the 
appearance; or that it simply made the judgment more difficult without specifying 


why. Finally, seven of these Subjects made the rather striking statement that inclina- 
tion, so far from foreshortening the standard, actually tended if anything to increase 
its apparent height. Thirty-one 


subjects, then, can see no important distinction 
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between ‘looking the same’ and ‘being the same’, even when the distinction is 
explained to them. The ‘apparent’ shape, and the ‘real’ shape, are identical. So for 
these subjects, the R judgment seems to approximate closely to that quality of 
direct, visual impression which for Group RN characterized the N judgment. 

Some further findings emphasize this point. These thirty-one subjects were again 
pressed to distinguish the two judgments. Nineteen did not respond, but the 
remaining twelve behaved as follows. They concluded that the judgment which they 
had made was not in fact a judgment of real shape. Their argument was: ‘I am told 
that a judgment of real shape involves allowing for tilt, and differs from a judgment 
of apparent shape. But my judgment did not allow for tilt, and was concerned with 
apparent shape. So I was mistaken in thinking I was judging real shape: I was 
simply judging apparent shape. I failed to realize that this is foreshortened by 
inclination, and I must make a correction to achieve the real shape.’ They then made 
corrected estimates of real shape. At 25°, four subjects chose a larger triangle (mean 
value = 25-50), and one subject chose a smaller triangle (19-0). At 50°, five subjects 
chose a larger triangle (mean value = 24-10), and two subjects chose a smaller 
triangle (mean value = 18-0). Questioning showed that the three subjects who chose 
smaller triangles did so because they became muddled about the direction in which 
the correction was necessary. 


Table 3. R judgments for Groups RO and RN compared 


Angle of inclination 


as | 
Measure Group 0° n 25° n 50° n 70° n 80° n 
22- 20 21-61 18 21-83 12 21-71 ‘i 18-60 5 
vem eed = 21-50 2 22-38 8 22-00 13 21-60 15 
Scatter RO 1-39 1-16 1:28 1-83 1-74 
(a) RN _ 0-50 2-60 2-15 2-09 


It seems clear that all these corrected judgments are experimental artefacts: they 
are made only after long discussion with the experimenter; their quantitative value 
is atypical; and they have a deliberate and reasoned quality not found in other 
R judgments. They are of interest in showing the strength of the subject’s conviction 
that his original judgment was a matter of direct, visual impression; and also as 
indicating one way in which marked ‘over-constancy’ can be obtained. 

A last point concerns the comparison of R judgments for the two groups. The mean 
value and scatter are given separately in Table 3. At 25°, the number of subjects in 
Group RN is too small for valid comparison. At 50° to 80°, group RN is consistently 
greater in both mean values and scatter. The difference in mean values reaches 
significance at 80° (f = 3-05; P < 0-01). The difference in scatter reaches significance 
at 50° (Ff = 4:32; P < 0-05). Thus if the subject is aware of the N possibility, he 
seems likely to show rather greater ‘constancy’, than if he is not aware. 


Summary 
The main point which emerges is that, for Group RN, the N judgment is an attempt 


to equate on the basis of a direct, instantaneous, visual impression; while the 


R judgment involves ‘allowing for the slope’. For Group RO, however, the R judg- 
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ment approximates to a direct visual impression; though it differs from the N 
judgment as made by group RN both in its quantitative value, and in the fact that it 
is believed to be an equation for real shape. 
The broad distinction between R and N judgments requires elaboration, however. 
to cover six main varieties of judgment. 
(1) The R judgment at 0° tilt (Group RO): ‘looks the same’ and ‘is the same’ are 
indistinguishable; ‘allowing for tilt’ does not arise. 
(2) The R judgment at 25° to 80° tilt (Group RO): described as (1); but some 
subjects may later distinguish and say that they unconsciously allowed for the tilt. 
(8) The R judgment at 25° to 80° tilt (Group RN): ‘allowing for the tilt’; con- 
trasted with a direct visual impression. 
(4) The Nse judgment at 25° to 80° tilt (Group RN): a direct visual impression ; 
contrasted with real shape; ‘not allowing for the tilt’. 
(5) The Nsm judgment at 50° to 80° tilt (Group RN): described as (4); but 
technique of juxtaposition employed. 
(6) The corrected R, judgment (Group RO): an 


subject concludes his original R judgment is inc 
constancy. 


artificial judgment, made when a 
orrect, and usually giving over- 


V. Discussion 

The main finding is that one group (RO) can initially only make R, judgments, 
while a second group (RN), who increase with inclination, can make both BR and N 
judgments. We suggest that an interpretation is to be sought along the following lines. 

In the everyday perception of shape, we are pre-occupied with ‘real’ shape. We 
are not usually concerned with the process by which our impressions of this are 
achieved. We take the process for granted, and concentrate on the result, If the 
question of the process is raised, we may well think that there is little to report, that 
the impression is simply ‘given’. This is a first ‘frame of mind’, or ‘attitude’, But in 
fact the impression involves a skill, and we may become aware of this and attempt to 
analyse it. We may, particularly at considerable tilts, note the contrast between the 
projective shape and what we judge to be the true shape. We now describe the pro- 
Jective shape as simply ‘given’, and the judgment of true shape as involving an 
activity. This is a second frame of mind. The first frame of mind might be termed 
unreflecting’, and the Second ‘investigating’. It must be remembered that these 


. They take their skill for 
- If questioned, many think the im- 
ir skill j sentation. Group RN represent the investigating state; 
their skill is more explicit. They are aware of the active nature of the real judgment, 
projective shape. Their greater aware- 
slightly higher constancy in the real 


ae é ts, presumably because the contrast 
projective shape is greater there. 


ness of what is involved is 
judgment. They 
between real and 


>It is clear that results are conditioned 
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by the instructions, the experimental situation, and the subjects; and also that there 
is a complex interaction between these factors. If vague instructions are used, to say 
when things ‘look the same’, subjects may interpret them in different ways. In our 
experiment, this is in part a function of inclination. Variation in the angular separation 
of the objects might be expected to have a similar effect (cf. Joynson, 1958a, b). If 
subjects are instructed to judge ‘real’ shape. good constancy may be expected on the 
basis of the present results. If they are instructed to judge ‘apparent’ shape, more 
complex results may be anticipated. Some subjects may distinguish this from a 
judgment of real shape, and give N judgments; others may not distinguish, and give 
R, judgments. The conditions of the experiment will influence the proportions falling 
in each group, and it will be essential to ask subjects what they have been doing. As 
we have found that subjects behaye differently in identical situations, it is clear that 
factors within the subject are also significant. The experiment does little to elucidate 
these. Deep-seated differences in personality, intelligence, or past experience may be 
involved. More superficial factors, such as response to an experimental situation as 
such, or to a particular experimenter, might also be important. 

Previous findings will be briefly considered from the point of view stressed, namely, 
that variations in conditions and procedure may be expected to influence results. 

The early studies of Eissler (1933) and Klimpfinger (1933) concluded that results 
may be expected to differ according to whether the subject is “object-directed’ 
(synthetic attitude) or ‘projective-directed’ (analytic attitude). Interpretation of 
this requires caution, for these studies used few subjects (seven and five), and some 
of them were highly sophisticated (notably Brunswik). These attitudes do not seem 
to correspond to our unreflecting and investigating frames of mind. Rather we think 
that these sophisticated subjects were probably all in the investigating state; that 
the two classes of judgment correspond roughly to our Rand N judgments as made 
by Group RN; and that the descriptions which they give of these, since they are 
incorporated in the instructions, are not to be regarded as experimental findings. 
Stavrianos (1945) instructed her five subjects to judge ‘real’ shape. The judgments 
obtained clearly correspond to our R judgments. In agreement with our study, good 
constancy resulted at the inclinations examined, namely from 15° to 55°. Leibowitz, 
Waskow, Loeffler & Glaser (1959) state that ‘the subject is being asked to adopt 
an analytical attitude’. The resulting compromise judgments seem clearly to 
correspond to our N judgments. Sheehan (1938) instructed her twenty-five subjects 
to judge ‘apparent’ shape. Tilts of 15°, 45° and 75° were examined, though the order 
of presentation was not controlled. She finds constancy at first, with 
tendency to compromise as inclination increases. Unfortunatel 
made to determine what judgments subjects were making in response to these vague 
instructions. We can only suggest that Sheehan has combined R and N judgments 
indiscriminately. Her results are similar to what we should have obtained if we had 
combined all the first responses made, and then stopped the experiment. There is 
also a suggestion of bi-modality in the data. It seems advisable to abandon the term 
‘apparent shape’. : ; 

In the above experiments, the apparatus permitted the full range of possible 
judgments. But a number of experimenters (Thouless, 1931, 1932; Moore, 1938; 
Langdon, 1951, 1955; Lichte, 1952) employ apparatus in which the comparison series 


an increasing 
Y no attempt is 
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does not contain the same real shape as the standard. This of course eliminates the 
possibility of R judgments, and it is only to be expected that, in all these experiments, 
compromise results are obtained. These experiments are therefore primarily con- 
cerned with what we have termed N judgments; and any interpretation of them 
requires to bear this limitation in mind. 

It seems therefore that previous studies tend to give partial accounts of this 
subject. Their limitations must be remembered when they are interpreted. Unless we 
are mistaken, the present study is the first to examine the main possible judgments, 
spontaneously elicited from an adequate number of unsophisticated subjects, over 
the full range of inclinations. It is supported by the similar findings of a comparable 
experiment on size (Joynson, 1958a, b; Joynson & Kirk, 1960). 


VI. A SUBSIDIARY EXPERIMENT 

The experiment was repeated on ten further subjects at 80°, using a modified 
method. Instead of the series of comparison triangles, subjects were presented with a 
sheet of paper on which was drawn a line the same length as the base of the standard 
triangle. They were asked to draw the remaining two sides to form a triangle which 
would ‘look the same shape’ as the standard. 10/10 subjects spontaneously dis- 
tinguished between R and N judgments, as compared with 15/20 in the original 
experiment at 80°. 9/10 chose to make the N judgment first, as compared with 6/20 
in the original experiment. Mean value for R judgments was 23-6 (¢ = 5-04); mean 
value for N judgments was 7:7 (o = 4:27). (All N judgments were Nse not Nsm.) 
The R judgments are not significantly different from previous R judgments at 80° 
(trp = 1-5; P > 0-05), but scatter is significantly greater (I = 4:33; P < 0-01). 
The Nse judgments are not significantly different from previous Nse judgments 
(t = 1-08; P > 0-05), and scatter is not significantly different (F = 1-50; P > 0-05). 
The difference between mean values for R and Nsc judgments is however significantly 
greater in the present experiment than in the original experiment (¢ = 3-42; 
P < 0-01). This method thus probably (1) increases the likelihood of noticing the 
N possibility, (2) increases the preference for the N possibility, and (3) enhances the 
quantitative difference between the two judgments. It is suggested that a situation 
in which subjects are required to draw makes them more likely to think about 
perspective, with the above effects. Previous conclusions concerning the accuracy 


with which real shape can be judged at 80°, and concerning the spontaneity with 
which the N possibility is noticed, are confirmed. 
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THE EFFECTS OF MEPROBAMATE ON KINESTHETIC 
FIGURAL AFTER-EFFECTS 


By C. G. COSTELLO 
Institute of Psychiatry (Maudsley Hospital), University of London 


Tho effects of 800 mg. meprobamato on kinesthetic figural after-effects were investigated. There 
was a tendency for subjects to overestimate the test block width during pre-stimulation trials. 
This tendency was found to be negatively correlated with extraversion as measured by the 
M.P.I. (1959). Meprobamate reduced the tendency of subjects to overestimate the test block 
width during pre-stimulation trials and also reduced the size of the figural after-effects produced 
by rubbing a stimufus block wider than the test block. Results for ascending and descending 
trials were analysed separately and the above effects were found only in the case of the descend- 
ing trials. The effect of the interpolated stimulus block in producing figural after-effects is dis- 
cussed in terms of the changing of tho frame of reference set up between the test block and 
comparison block, Extraversion was not significantly correlated with any of the measures of 
figural after-offect. 


I. Iyrropucrion 


Kinesthetic figural after-effects have been used to test predictions from theories of 
cortical functioning. These predictions have been related to individual differences 
(ysenck, 1955; Nicholls, 1955; Wertheimer & Wertheimer, 1954) and to the effects 
of brain damage (Klein & Krech, 1952; Jaffe, 1954). The results are conflicting owing 
partly, it is felt, to lack of data as to what is actually happening in the test situation. 
This lack of basic information on the test situation probably accounts in part for the 
conflicting evidence with regard to the effects of drugs on kinesthetic figural after- 
effects. 

Wertheimer, Levine & Wertheimer (1955) report that ‘metabolic decreasers’— 
100 mg. pethidine hydrochloride, 200 mg. quinalbarbitone, and 60 cc. of whisky— 
all lowered the perceptual measures used in their experiment. One of their perceptual 
measures was the kinesthetic figural after-effect. Though insufficient details are given 
in their paper as to the effects of the ‘metabolic decreasers’ on the KFAR, it is 
apparent that they reduced the amount of the KFAE. The authors point out that this 
finding is consistent with their theory that the metabolically efficient individual will 
be more modifiable on perceptual measures such as the KFAE and will therefore 
show larger after-effects than the less metabolically efficient. Their finding is incon- 
sistent with Eysenck’s theory of cortical inhibition-excitation (1955) which would 
predict an increase in KFAE with the administration of ‘metabolic decreasers’. 
Briefly, Eysenck follows Kohler & Wallach (1944) in using the term ‘figural after- 
effects’ to denote the alterations which test objects may show when their figure 
currents pass through a satiated region—the satiation being produced, in the case of 
KFAER’s, by rubbing the stimulus block. Eysenck equates satiation with reactive 
inhibition as used by Pavlov and Hull and the size of the KFAE is assumed to be 
proportional to the amount of satiation produced. Since the drug postulate of his 
theory states that depressant drugs will decrease excitatory potential and increase 
inhibitory potential, it is clear that drugs such as those used by Wertheimer would 
be predicted to increase the size of KFAE’s, 
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Wertheimer et al. (1955) also found that ‘metabolic increasers’—50 mg. ephedrine 
sulphate, 22 mg. strychnine sulphate, and 100 mg. nicotinic acid—did not produce 
a significant effect on the KFAE. 

Poser, Knight & Lehmann (1958) reported that 265 mg. sodium amylobarbitone 
did not hav a significant effect on the KFAE. They had predicted, on the basis of 
Eysenck’s theory, that sodium amylobarbitone would increase the KFAK, They 
report that six out of their ten subjects showed decreases in the KFA, which is in 
keeping with the findings of Wertheimer ct al. (1955). They also report that 15 mg. 
of d-amphetamine sulphate resulted in a significant decrease in the KFA, a finding 
in keeping with both theories mentioned above. 

Eysenck & Easterbrook (1960) report that neither 5 mg. d-amphetamine sulphate. 
90 mg. sodium amylobarbitone, nor 100 mg. meprobamate had a significant effect on 
the KFAE. They did, however, find that both sodium amylobarbitone and mepro- 
bamate increased the errors in the kinesthetic matching results. 

It can be seen that the results of the investigations into the effects of drugs on 
KFAE’s are conflicting. Neither Wertheimer’s theory nor Eysenck’s theory is sup- 
ported by the evidence. In the investigation to be reported here, the effects of 
800 mg. meprobamate on the KFAE was investigated. It was hoped that some light 
would be thrown on the effects of drugs on KFAE’s by: 

(1) Analysing separately the results obtained for ascending and descending trials; 

(2) Considering an alternative explanation for the role of the stimulus block in 
producing KFAR’s. 

Meprobamate was chosen for the following reasons: It was desired to use a drug 
that acted as a mild depressant. Pffeifer and his co-workers (1957) presented evidence, 
including studies of the effects of meprobamate on conditioned avoidance responses, 
strychnine and pentylene-tetrazol threshold and spinal reflex in animals and on the 
EEG of humans, which led them to conclude that meprobamate can be classified as a 
‘barbiturate-like drug’. Miletto, Colomb & Cardiare (1956), Tucker & Wilensky 
(1957), Henry & Obrist (1958), and Shagass, Azima & Sangowicz (1959) have all shown 
that meprobamate produced changes in the EEG similar to those produced by 
barbiturates. Further evidence in support of the use of meprobamate as a depressant 
is presented by Eysenck & Eysenck (1960). Five tests—nonsense syllable learning; 
an emetic of skin resistance to the passage of an electric current, flicker 
a Sones frie Aja differences—were administered under conditions of 

: €, and meprobamate medication. In a canonical variate analysis 


of the results, only one significant latent root was obtained, suggesting that both 
meprobamate and glutethimid 


: e have di ti re simi in 
their behavioural effects. . eee EeSaeey aiex ine Ese 
Meprobamate, althou 
havioural effects of sed: 


© using a battery of tests selected from Halstead’s battery 


(1947). Performance was not affected by 400 mg. meprobamate. Rokeach, Oram & 
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Marr (1959) found that neither analysis nor synthesis in thinking was affected for 
better or worse by 400 or 800 mg. meprobamate. Kornetsky (1958), using a multiple 
stimulus response apparatus, found that 1600 mg. meprobamate causes considerable 
motor impairment, whereas 800 mg. showed no effect. More recently, DiMascio & 
Rinkel (1960) and Klerman, DiMascio, Havens & Snell (1960) have reported that 
800 mg. meprobamate increased speed of mental activity (serial addition), and that 
there was no impairment in psychomotor functions (tapping speed, visuomotor 
co-ordination and steadiness). Drowsiness, reported with quinalbarbitone and phenyl- 
tolozamine, was seldom reported with 800 mg. meprobamate. 

Meprobamate then, though acting as a depressant, does not appear to have gross 
behavioural effects similar to those produced by barbiturates except when large 
doses are used. Since such effects may in some instances complicate the results of 
experiments, it is advantageous if they can be obviated. That the mild sedative effect 
of small doses of meprobamate may nevertheless be revealed by the use of some 
functions is suggested by the writer’s earlier work (Costello, 1960), where it was shown 
that meprobamate produced significant changes in the after-image, the spiral after- 
effect, and apparent movement. 


II. Supsecrs AND PROCEDURE 


Twenty subjects were tested, twelve male and eight female. Their ages ranged from 17 to 
47 years, with a mean of 29-95 years. All were paid volunteers and all were of average or above 
average intelligence. 

Each subject was given two treatments—placebo and 800 mg. meprobamate on two different 
days, the order of treatments being counterbalanced. Both the meprobamate and placebo were 
in identically appearing tablet form and were taken orally with a draught of water. Testing was 
done 1} hr. after administration of the treatment and approximately 24 hr. after the last meal— 
a light lunch—had been taken. 


The width of the test block was 1} in., the stimulus block was 
was } in. wide at the near end, increasing in width to 4in. at the far end. The apparatus is 


2} in. and the comparison block 


illustrated in Eysenck (1955). 
The subject was blindfolded throughout the experiment. He was seated at a table on which 


were placed the test block and the comparison block. The test block and the stimulus blocks 
were always on the right of the subject and the comparison block always on the left. The com- 
parison block remained in the same position with the narrower end always toward the subject. 

The subject was instructed to grip the comparison block and test block using the thumb and 
big finger of each hand, He was instructed to keep the hand holding the test block still and to 
move the hand holding the comparison block to find the width on the comparison block that 
matched the width of the test block. 

Four pre-inspection trials alternately ascending and descending were given to find the PSE 
and thus the constant error for each subject. The method of average error was used throughout 
the experiment. 

The test block was then replaced by the 2} in. stimulus block and the subject moved the thumb 
and big finger of his right hand back and forth along the sides of the stimulus block for a period 
of 15 sec. Immediately afterwards the subject made four judgments of the test block, alternately 
ascending and descending trials, and this was the first measure of FAE. 

After a rest period of 1 min. the subject was given a stimulation period of 30 sec., followed by 
the second measurement of FAE. After a rest period of 5 min., four final estimates of the test 


block width were made. 
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III. Resunts 

The results for the ascending trials and for the descending trials were analysed 
separately. The results are shown in diagrammatic form in Figs. 1 and 2, and in 
Tables 1 and 2. 

If we look at the results for the descending trials first of all we see that the drug 
has a significant effect on the pre-stimulation trials. The mean estimation on the 
placebo day is 10-07 (these scores are arbitrary units along the comparison scale, the 
point of objective equality to the test block being 9-0), and on the drug day it is 
8-97; the difference between these means being significant at the 0-01 level. The 
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Fig. 1. Estimates on descending trials (from wide end) of test block’s width under placebo and 
drug treatments, Each point is the mean for twenty subjects. Point of objective equality to 
test block width represented by score of 9, 

Fig. 2. Estimates on as 
and drug treatments, £ 
to test block width repri 


cending trials (from narrow end) of test block's width under placebo 


ach point is the mean for twenty subjects. Point of objective equality 
‘esented by score of 9. 


Table 1. Points of subjective equality on descending trials 


Pre-stimulation After 15 sec. After 30 sec. After 5 min. 
trials stimulation stimulation rest 
——<———— > 
M S.D. M S.D. M S.D. M S.D. 
Placebo day 10-07 1-56 8-96 1-69 
dt 8-47 1-26 8-92 1-54 
Drug day 8-97 1:37 8-91 1-26 8-82 1-44 9-20 1:60 


Table 2. Points of subjective equalit 


Y on ascending trials 
Pre-stimulation After 15 see, 


ae t ‘ After 30 sec. After 5 min. 
ials stimulation stimulation rest 

M S.D. M S.D. M ‘ 

7-98 1-41 7:67 a as 


7 1150 7-51 1-25 7-76 1-58 
7-40 L190 7-41 137° 7-50 1-44 7-90 1-47 
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significance of the difference between means was tested by the t-test for matched 
groups and all the tests were two-tailed. The drug effect on the pre-stimulation 
estimates was expressed as a percentage of the placebo pre-stimulation readings since 
the difference between the placebo and drug readings was significantly correlated 
with the placebo readings (r = 0-64, P < 0-01). The percentage drop in the pre- 
stimulation readings produced by the meprobamate correlated insignificantly with 
the subject’s extraversion score on the MPI (Eysenck, 1959) (r = — 0-19). There was, 
however, a significant negative correlation between extraversion and the pre- 
stimulation estimation on the placebo day (r = —0-51, P < 0-01). 

The mean pre-stimulation estimate on the placebo day for the ascending trials 
was 7:98, on the drug day it was 7-40. The difference is in the same direction as for 
the descending trials but not statistically significant. Correlations of extraversion 
with the percentage drop produced by the drug (7 = —0-02) and with the pre- 
stimulation estimate on the placebo day (r = —0-19) were statistically insignificant. 

If we look again at the results for the descending trials, we find a significant drop 
in the estimation of the block width from the pre-stimulation trials to the trials after 
15 sec. stimulation (P < 0-001), a significant drop from the post-15 sec. stimulation 
trials to the post-30 sec. stimulation trials (P < 0-01), and a significant rise from the 
post-30 sec. stimulation trials to the post-5 min. rest trials (P < 0-05). None of these 
difference scores on the drug day were statistically significant. The drug reduces to 
insignificance the KFAE, which is in keeping with the results of Wertheimer et al. 
(1955) and the tendency found in the results of Poser et al. (1958). 

Correlations were calculated between extraversion and the amounts of the KFAE 
on both the placebo day and the drug day. None of the correlations were significant. 

In the case of the ascending trials, none of the measures of KFAE on either the 
placebo day or the drug day were significant. Correlations between extraversion and 
the amount of KFAE on both placebo day and drug day were also insignificant. As 
with the descending trials, there was a tendency for the drug to reduce the KFAQ’s. 


IV. Discussion 

Let us consider the results we found on the pre-stimulation trials (descending). The 
test block in the right hand was overestimated on the placebo day, introverts over- 
estimating the width to a greater extent than the extraverts. Meprobamate resulted 
in a slight underestimation of the test block width. Wertheimer (1954) reported that 
his right-handed subjects overestimated the size of a test block held between the fingers 
of the left hand. Wertheimer discusses his results in terms of an underestimation of the 
width of the comparison block held in the right dominant hand and notes that his 
results are in line with McPherson & Renfrew’s finding (1953) that when physically 
equal-sized small metal circles are felt simultaneously by the two hands of a blind- 
folded subject the object held in the preferred hand is usually judged smaller. Since 
all the subjects used in the present investigation were right-handed, one would have 
expected an underestimation of the test block which was held in the right hand. As 
we saw, there was an overestimation of the test block. The results are obviously 
inconsistent with Wertheimer’s hypothesis. It should be noted that Wertheimer’s 
left-handed subjects also overestimated the test block held in the mant hand, 
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and underestimated the width of the comparison block held in the right non- 
dominant hand. Wertheimer comments that the number of left-handed subjects was 
too small to provide adequate data to test the effect but the tendeney in the results 
is obviously inconsistent with his hypothesis that the important variable is the 
dominance or non-dominance of the hand. The results in Wertheimer’s and the 
present study are more in line with the hypothesis that in pre-stimulation trials a 
test block width is overestimated as compared with that of a comparison block. 
Whether the dominance or non-dominance of the hand or the function of the block 
(test or comparison) is the important variable can only be adequately tested by 
giving groups of both right-handed and left-handed subjects trials with the test block 
in the left hand and trials with the test block in the right hand. Data on this problem 
are being collected at present. 

Though there is no conclusive evidence that the difference in apparent width 
between a test block and a comparison block during pre-stimulation trials is due to 
the function of the block, the hypothesis has been elaborated further to account for 
the results obtained here. The further elaboration of the hypothesis is that the 
perceived width of a block of wood is proportional to the amount of pressure on the 
fingers holding the block. In the kinesthetic matching situation, it is assumed that 
more pressure is placed on the immobile fingers holding the test block than on the 
mobile fingers running along the comparison block. 

It would follow from the above hypothesis that the degree of overestimation of 
a test block would be proportional to the difference in amount of pressure between 
the fingers on the test block and the fingers on the comparison block. A direct test of 

this should not be too difficult. How adequate is it in accounting for the data avail- 
able? We may note that such an hypothesis might explain the significant difference 
found by Wertheimer (1954) between males and females in the overestimation of the 
test block. The disappearance of this overestimation after administration of mepro- 
bamate, a c.n.s. depressant and muscle relaxant, is also what might be expected since 
the drug could be expected to reduce the pressure on the test block. The lesser 
tendency of the extraverts to overestimate the block might also result from the build 
up of satiation, thus reducing the pressure on the test block. It should be noticed 


that the explanation offered for the overestimation of the test block on the descending 
trials does not help us to un 
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Jaffe (1956) has produced results showing the influence of visual stimulation on 
KFAE’s. Twenty subjects were tested with apparatus similar to that used here, but 
the interpolated stimulus block was equal to the test block. Control subjects showed 
no KIFAE but experimental subjects who looked at parallel lines equal to the test 
block during estimation of the test block width and wider or narrower than the test 
block during stimulation showed significant distortions after the wider stimuli. In 
a second experiment, subjects were given visual stimulation (wider or narrower than 
the test block) during the stimulus period and no visual stimulus during the testing 
period. In this case no KFAK appeared. Jaffe concludes that the results of both 
experiments ‘can be summarized by saying that concomitant visual stimulation can 
induce a significant kinesthetic figural after-effect but that this after-effect appears 
only when contrasting size relationships exist between the visual stimuli’. He also 
writes that the difference between the two experiments ‘suggests that the contrast 
between the visual objects resulted in a change in the general frame of reference and 
this in turn influenced the kinesthetic judgement’. 

Jaffe’s experiments suggest that in the usual KFAE test situation the interpolated 
wider stimulus block results in a decrease in the estimation of the test block width 
owing to a change in the general frame of reference. 

Using this kind of explanation, we may argue that in the present experiment the 
test block was initially overestimated owing to differences in pressure on the blocks. 
The general frame of reference relating the comparison to the test block was then 
changed by the interpolation of the wider stimulus block. It was changed in such 
a way that the width of the test block was no longer overestimated. If the amount 
of the effect on the frame of reference of the interpolated stimulus block is related to 
the degree of retention of the effects of the interpolated stimulus block, then one 
would expect lower KFAE’s after administration of a depressant drug. This suggests 
that the original assumptions regarding the test rather than the theory must be 
rejected. (If we can assume that the retention of the effects of the interpolated 
stimulus blocks is related to the continuation of excitation from the stimulus block, 
then the results can be predicted from the drug postulate of the theory of cortical 
excitation-inhibition.) 

On the basis of the above hypothesis, one would expect that extraverts would show 
less KFAE. The correlations between extraversion and the amount of KFAE in this 
experiment were insignificant. Eysenck (1955) reported positive correlations between 
extraversion and the amount of KFAE but Broadbent has since shown that this may 
be due to the fact that the pointed edge of the wedge was always towards the subject 
in Eysenck’s study and that the correlation may be between extraversion and a 
centralizing tendency. McEwen & Rodger (1960) failed to find any correlation 
between extraversion and the amount of KFAE in a situation designed to rule out 
the possible influence of centralizing tendencies, Nicholls (1955) did not obtain 
significant correlations between extraversion and the amount of KFAE. There was 
a tendency for a group of hysterics to experience larger KFAE’s than a group of 
dysthymics but the differences were not significant. 

It would also be predicted that brain-damaged subjects would have larger figural 
after-effects than normal subjects since Eysenck postulates that inhibitory potential 
is increased by brain damage. Klein & Krech (1952) reported that brain-damaged 
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subjects had larger KFAE’s but their differences were statistically insignificant and 
Jaffe (1954) found no differences between the KFAE’s of br. 
subjects. 

At present then the above discussion relating the theory 
to KFAE must be restricted to the drug data. The adequacy 
for the effects of extraversion and brain damage on the KF 
when less equivocal data are at hand. 

A word or two more should be said about Broadbent’s hypothesis (1961). It may 
be argued that the greater overestimation of 
the placebo day pre-stimulation trials as com]. 
due to the drug subject’s bias towards the 
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find a correlation when no interpolated experience was used. He suggests that the 
interpolated experience causes forgetting of the first series of judgments but admits 
that his is an ad hoc assumption. It is felt that Broadbent relegates the interpolated 
experience to a too minor role, particularly in view of the results of Jaffe (1956) who 
found differences in the effects of visual stimuli of different sizes and indeed in view 
of the general finding of the differences betiveen the effects of stimulus blocks wider 
or narrower than the test block. 

The author agrees with Broadbent in so far as he considers changes in the PSE as 
being due to changes in the frame of reference. But it is felt that the width and 
amount of time spent on the interpolated block has a direct effect on the frame of 
reference rather than merely interfering with the frame of reference established by 
early trials. The author agrees with Broadbent's suggestion that the frame of refer- 
ence hypothesis is in keeping with the permanent KFAE’s found by Wertheimer & 
Leventhal (1958). It is certainly more in keeping with this finding than the original 
hypothesis of Eysenck (1955). It may be noted that Kohler & Dinnerstein (1947) also 
found that figural after-effects tended to become permanently established. 
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UNCERTAINTY AND EPISTEMIC CURIOSITY 


By D. E. BERLYNE* 
Boston University 


Two experiments were concerned with the effects of uncertainty on epistemic curiosity. Quo- 
tations, each coupled with the names of possible authors and with a distribution of fictitious 
experts’ guesses regarding the true author, formed the experimental material. The role of un- 
certainty was predicted from a theory according to which epistemic curiosity will increase with 
degree of conceptual conflict. 

The two experiments showed reported curiosity to increaso with two determinants of 
uncertainty and degree of conflict, namely (1) number of alternative responses and (2) evenness 
of distribution of response-strength, respectively. They also revealed ways in which response 
uncertainties, dependent on distributions of subjects’ guesses, differ from the corresponding 
stimulus uncertainties. 


A theory of epistemic curiosity, conceived as a motivational state (a state of high 
drive or arousal) that actuates quests for knowledge and is relieved by acquisition of 
knowledge, has been outlined in a number of recent publications (Berlyne, 1954a, 
1957, 1960a, b). According to this theory, the strength of epistemic curiosity will 
increase with the degree of conceptual conflict or conflict between symbolic response- 
tendencies—beliefs, attitudes or thoughts. Degree of conflict is, in its turn, assumed 
to increase with (1) the number of competing response-tendencies, (2) their total 
absolute strength, (3) their nearness to equality of strength, and (4) their degree of 
mutual incompatibility. 

Some data confirming predictions from this theory were obtained in an earlier 
experiment (Berlyne, 1954). In this experiment, one group of subjects received 
(1) a fore-questionnaire of 48 factual multiple-choice questions about invertebrate 
animals, followed by (2) a series of statements including answers to these questions, 
and finally (3) an after-questionnaire putting the same questions in an open-ended 
form. Immediately after attempting the fore-questionnaire, subjects were required 
to mark the three questions out of each consecutive set of 12 whose true answers they 
would most like to know. 

The following findings emerged, among others: 

(1) Questions that subjects marked in the fore-questionnaire as those to which they 
would most like to know the answers were more likely than others to be answered 
correctly in the after-questionnaire. Consequently, both of these operators (which 
we may call the Marking Test and the Retention Test respectively) were regarded 
as measures of epistemic curiosity. 

(2) According to both the Marking Test and the Retention Test, questions about 
more familiar animals induced more curiosity than those about less familiar animals. 
This result was predicted on the assumption that symbolic responses associated with 
more familiar concepts will be both more numerous and greater in absolute strength. 

(3) According to the Retention Test, more curiosity was induced by questions 
that subjects found surprising and by questions whose predicates appeared to a group 


* Now at the University of Toronto. 
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of judges to be least applicable to the animals concerned. The questions singled out 
by both of these criteria may be assumed to have juxtaposed concepts with a high 
degree of mutual incompatibility. 

So, in brief, the hypothesized effects on epistemic curiosity of three of the four 
determinants of degree of conflict received some measure of confirmation, But the 
confirmation was not so conclusive or direct on all counts as could be desired. Further- 
more, the remaining determinant, namely the nearness to equality of strength of 
competing responses, was not investigated at all. 

The present experiments were therefore intended to carry the line ofresearch further. 
The effects of degree of conceptual conflict were sounded through the information- 
theoretic measure, uncertainty (otherwise known as entropy). The relations between 
uncertainty and conflict seem to be close (Berlyne, 1957; 1960a, ch. 2). The situations 
in which uncertainty regarding stimuli or responses has proved to be a measure of 
psychological importance are all situations that can be supposed to entail appreciable 
conflict. Uncertainty also satisfies some, but not all, of the requisites for a measure of 
degree of conflict as a function of response-strengths. In particular, and this is of 
importance for our present inquiry, uncertainty goes up (1) as the number of alter- 
natives increases and (2) as the alternatives approach equiprobability. Equi 
probability can be regarded as a reflection of equal response-strength, so that 
uncertainty reflects two of our determinants of degree of conflict, including the one 
that was not investigated in the previous experiment.* 
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Manipulation of uncertainty 


Uncertainty (#) was manipulated as follows. Subjects were told at the start of 
the experiment that each of the quotations had been shown to a group of 100 high- 
school teachers of history and literature, together with the names of two or three 
possible authors. The teachers had been asked, it was stated, to indicate which they 
thought was the true author. 

Each quotation was accordingly followed in the experimental booklet by the 
names of two or three alleged authors, each coupled with a number. Subjects were 
given to understand that the numbers represented how many teachers, out of 100, 
had selected each of the possible authors as the actual author. 

For every subject, there were, in a random order, 10 high-uncertainty quotations, 
10 medium-uncertainty quotations, and 10 low-uncertainty quotations, depending on 
the distributions of the alleged teachers’ guesses: 

(1) The high-uncertainty quotations had three alleged authors, and distributions 
clustering round (34, 33, 33), for which H = 1-58 bits. The actual distributions varied 
slightly for different quotations, as the use of the same distribution 10 times would 
have destroyed credibility. 

(2) The medium-uncertainty quotations comprised two subgroups. There were five 
with two authors and distributions clustering round (50, 50) and five with three 
authors and distributions clustering round (77, 13, 10). For both of these, H = 1-00 bit. 

(3) The low-uncertainty quotations had two authors and distributions clustering 
round (90, 10), for which H = 0-47 bit. 

Since H depends on two of the hypothesized determinants of degree of conflict, 
namely nearness to equality of response-strength and number of alternative responses, 
it was deemed advisable to split the medium-uncertainty quotations into two sub- 
classes of five quotations, so that the effects of these two determinants could be 
assayed separately. The 30 quotations thus comprised 15 with three alternatives and 
15 with two alternatives. They also comprised 15 with even distributions and 15 with 
uneven distributions. 

There were three versions of the experimental booklet, each given to approximately 
equal numbers of subjects. What were high-uncertainty quotations in one version 
formed the medium-uncertainty set in another version and the low-uncertainty set 
in the remaining version, so that each quotation appeared in each of the three un- 


certainty sets about equally often. 


Procedure 


Subjects were first told that they were participating in a research project on ways 
of improving teaching methods. The present experiment, whose connexion with the 
aim of the project might not be evident, was concerned with ability to recognize 
authors of quotations. It was pointed out that experts could often tell who wrote or said 
something from what they knew about the person or from the nature of the quotation. 
But at times even an expert would be surprised to learn who the actual author was. 
The mendacious information about the guesses of the fictitious teachers was then 


furnished. 
An experimenter then read out each of the 30 quotations in turn, while the subjects 
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followed the reading from the mimeographed version in the booklet. There was a 
pause of about 12 sec. between the readings of two successive quotations, during which 
the subjects were to look at the names of the possible authors and the number of 
teachers selecting each as the true author. Subjects in the Guess group were also 
required to underline whichever they thought was the name of the true author, while 
all that the No-Guess group had to do at this stage was to look at the written 
question while it was being read aloud. 

When the reading was concluded, subjects were told to go back over the 30 quo- 
tations and mark the 12 quotations whose true 
Finally, they were to go back over the quotat 
that they had marked. 


authors they would most like to know. 
z . 12 
lons once more and rank-order the 12 


Results 


Curiosity scores. Scores positively related to amount of curiosity were obtained by 


allotting 0 to unmarked quotations and subtracting the ranks assigned to marked 
quotations from 13. The mean curiosity 
were then calculated. 


No significant differences between Guess and No-Guess groups appeared, and so 
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Table 1. Experiment I 


Medi um-uncertainty 


Low-uncertainty quotations High-uncertainty 

quotations —————— , quotations 
Stimulus distributions (%) (90, 10) (50, 50) (77, 13, 10) (34, 38, 33) 
Stimulus uncertainty (bits) 0:47 1-00 1-00 1-58 
Mean curiosity scores 2:17 2-67 3:02 

2-29 3-04 

Response distributions (%) (72, 28) (54, 46) (58, 18, 24) (35, 35, 30) 
Response uncertainty (bits) 0-86 1-00 1:39 1:58 
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Orthogonal comparisons were contrived by giving double weight to the scores for 
quotations in the two medium-uncertainty subsets. The adjusted mean for three- 
alternative quotations then came to 2-84 and the adjusted mean for two-alternative 
quotations to 2-23. The difference was in this direction for 61 out of 84 subjects, with 
one tie, so that P < 0-01 according to the sign test. The adjusted means for even- 
distribution and uneven-distribution quotations were 2-66 and 2-42 respectively, 
and although this difference was in the predicted direction for the experiment as a 
whole, it followed this direction in only 44 out of 84 subjects, with one tie, which did 
not approach significance. 

So the results uphold our prediction that curiosity will be greater for three-altern- 
ative than for two-alternative quotations, but fail to confirm our prediction that 
curiosity will increase with evenness of distribution. 

Response uncertainties. In order to throw further light on these results, it was 
decided to analyse the distributions of guesses in the Guess group with a view to 
ascertaining the response wncerta inties for the different sets and subsets of quotations. 
Response uncertainty is, of course, what best provides a measure of degree of conflict. 
Differences in stimulus uncertainty were introduced solely as a means of generating 
differences in response uncertainty and thus differing degrees of conflict. 

The fourth row of Table 1 displays the percentages of quotations for which the 
alleged authors mentioned first, second and third respectively were guessed to be 
correct by the Guess group, with the corresponding response uncertainties in the fifth 
row. The authors’ names were always printed in decreasing order of alleged teachers’ 
guesses, as this is how similar data will usually have been presented in the subjects’ 
experience. A comparison of response uncertainties with stimulus uncertainties shows 
the following: 

(1) Response uncertainties were affected by stimulus uncertainties. This was 
confirmed by statistical tests: the mean proportion of selections of the first author 
was greater for (90, 10) than for (50, 50) quotations (¢ = 3:84, 39 p.r., P < 0-01), 
and greater for (77, 13, 10) than for (34, 33, 33) quotations (t = 5-41, 39 p.¥., 
P < 0-01). 

(2) There was a tendency, when stimulus distributions were even, to favour the 
first author, but this did not prevent response uncertainties from coming very close 
to stimulus uncertainties in these cases. 

(3) With uneven-distribution quotations, response distributions were markedly 
less uneven than stimulus distributions, so that, in these cases, response uncertainties 
were considerably higher than the corresponding stimulus uncertainties. 

The upshot was that, whereas the response uncertainties differed markedly 
between three-alternative and two-alternative quotations, the difference in response 
uncertainty between even- and uneven-distribution quotations became very small. 
Since this latter fact may have been responsible for the lack of evidence that evenness 
of distribution affects curiosity, it was thought worth while to perform Expt. II with 
the same procedure but with greater differences in evenness of stimulus distribution 


than had been used in Expt. I. 
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Exprerment II 

Subjects 
Data were collected from two discussion sections of the Introductory Psychology 
courses at the University of Maryland and from four eleventh-grade high-school 
classes. One discussion section (of 28 members) and two high-school classes (with a 
total of 35 members) comprised the Guess group, while the othe 


(of 26 members) and the other two high-school el 
comprised the No-Guess group. 


r discussion section 
asses (totalling 46 members) 


Material 

The material was the same as in Expt. I, with the following exceptions, Only 28 
quotations were used, divided into four sets of seven each: 

(1) The 3-even quotations had three authors 
round (34, 33, 33), so that H = 1-58 bit. 

(2) The 3-uneven quotations had three authors and stimulus distributions cluster- 
ing round (97, 2,1), so that H = 0-22 bit. 

(83) The 2-even quotations had two authors and st: 


and stimulus distributions clustering 


imulus distributions clustering 
round (50, 50), so that H = 1-00 bit. 

(4) The 2-uneven quotations had two authors and stimulus distributions cluster- 
ing round (98, 2), so that H = 0-14 bit. 


The experimental booklet was prepared in two versions, each of which was given 
to half of the subjects in each group. The quotations that had three alternative 
authors in one version had two alternative authors in the other 


those that had even distributions in one version had uneven dist: 
and vice versa, 


and vice versa, while 
ributions in the other 
Procedure 


asin Expt. I, except that 
ned with ability to recogr 


The procedure was exactly 


subjects were simply told that 
the experiments were concer: 


nize authors of quotations. 


Table 2. Experiment I] 


2-uneven 2-even 3-uneven 3-even m 
quotations quotations quotations quotations 
Stimulus distributions (%) (98, 2 50, 5 2 34, 33, 33) 
Stimulus uncertainty (bits) tia es ert ” Oe 
Mean curiosity scores 2-43 3-26 2-69 2-96 
Response distributions (%) (75, 25) (51, 49) (66 19, 15) (33, 38, 19) 
Response uncertainty (bits) 0-76 1-00 cae , 1-58 
Results 
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The corresponding means for the 63 subjects in the Guess group were 2-87 and 2-67 
z= 1-76, P < 0-05. For the 72 subjects in the No-Guess group, the means were 
3:10 and 2-47: z = 2-71, P < 0-01. 

Number of alternatives. The overall means for three-alternative and two-alternative 
quotations were 2-82 and 2-76. The corresponding means for the Guess group were 
2-86 and 2-71, and those for the No-Guess group were 2-77 and 2-80. None of these 
differences, of course, approached significance. 

Response uncertainties. The response distributions for the Guess group and the 
corresponding response uncertainties were computed as in Expt. 1. They appear in 
the fourth and fifth rows of Table 2. It can be seen, once again, that the stimulus 
uncertainties for the even-distribution sets of quotations are reflected quite faithfully, 
but that the uneven stimulus distributions are evened out. Nevertheless, a marked 
difference between even- and uneven-distribution sets is preserved by the response 
uncertainties. 

Comment 


We find, therefore, that epistemic curiosity increases with evenness of distribution 
of supposed teachers’ guesses and thus presumably with nearness to equality of 
strength of competing symbolic response-tendencies, now that extremely uneven 
distributions have been introduced. But this time, the number of alternative authors, 
which had such an impressive effect in Expt. I, fails to make any difference. 

That one factor but not the other should exert a significant influence on the de- 
pendent variable is not in itself surprising, since rank-ordering data must, because 
of their limited information-transmitting capacity, show sensitivity for one in- 
dependent variable at the expense of sensitivity for another. Nevertheless, the overall 
difference in response uncertainty between three-alternative and two-alternative 
quotations was actually slightly greater than the overall difference between even- 
and uneven-distribution quotations. It would seem that, if both number of alter- 
natives and evenness of distribution affect epistemic curiosity, as the results of our 
two experiments suggest, these factors may not possess the same relative weightings 
in determining curiosity as they possess in determining uncertainty. 


Part of this project was carried out during the tenure of an appointment as Visiting 
Scientist at the National Institute of Mental Health, United States Public Health 
Service. The remainder was supported by Research Grant M-4495 awarded by the 
United States Public Health Service. 
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EXPERIMENTALLY INDUCED DRIVE AND DIFFICULTY 
LEVEL IN SERIAL ROTE LEARNING 


By R. A. WILLETT anv H. J. EYSENCK* 
Institute of Psychiatry, University of London 


Tho interaction of experimentally induced drive with task difficulty was investigated in a 
group of candidates for selection to an industrial training school. The performance of the 
exporimental group and a control group, on two nonsense syllable lists of different difficulty 
levels, showed no evidence of interaction but a simple facilitative effect of drive on level of 
performance, 


The separate and combined influence of drive level and difficulty level upon both 
serial verbal learning and paired associate learning has received considerable atten- 
tion in the recent literature. Most of this work has followed that of Spence and his 
collaborators (see review by Jones, 1960) in selecting as the drive condition under 
investigation the complex of secondary drives characterized as Manifest Anxiety 
and measured by the Manifest Anxiety Scale. There are certain objections to the 
measurement of the drive component by means of questionnaires, however, and a 
number of studies have attempted to avoid these by selecting or contriving their 
experimental situations to induce different drive levels (e.g. Beam, 1955; Sarason, 
1956, 1957a, b). The interaction of these experimentally induced drives with such 
factors as difficulty level has then been examined. The present study is a contribution 
to this work and is part of a series of investigations into the role of drive in perfor- 
mance (Eysenck & Holland, 1960; Eysenck & Maxwell, 1961; Eysenck & Willett, 
1961; Eysenck, Willett & Slater, 1962). 

It should be noted that the emphasis upon the interaction of the drive component, 
with other variables like stress and difficulty level, in such studies as these, constitutes 
a departure from the Hullian position upon which they are based. It was hoped that 
the investigation being reported would throw some light on the relative merits of 
the interaction-type hypothesis and the basic Hullian concepts. 


SuBsEcts 


A total of seventy-six young men were obtained through the apprentice training 
school of a large automobile manufacturing company. Seven records had to be 
rejected through subjects failing to complete the learning task in the time made 
available at the school. This point was reached after sixty trials had been completed. 


APPARATUS AND PROCEDURE 


Each subject was required to learn a list of nine nonsense syllables to a criterion 
of two successive perfect repetitions. The procedure of serial anticipation was 
adopted and the method of presentation was by means of an electrically driven drum 

* We are indebted to Mr S. Rachman for assistance with the testing. The research was aided by @ 
grant from the Society for the Study of Human Ecology and was made possible by the co-operation of 


Mr C. A. Attwood and the staff of the Apprentice Training School of the Ford Motor Company. 
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of the type employed by Hull (1940). Each syllable was presented for 2 sec., there 
being 4 sec. between the removal of the last syllable and the appearance of a cue to 
respond with the first syllable. The subject was given instruction in the method and 
required to learn a practice list of nine syllables to a criterion of two correct syllable 
anticipations. He was told to obtain the maximum score on each trial and to reach 
the criterion—two successive perfect repetitions—in the minimum number of trials. 


EXPERIMENTAL DESIGN 

Two sets of nonsense syllables were prepared from the lists published by Glaze 
(1928), one (the ‘difficult’ list) contained no syllable whose association value was 
more than 7%; the second (the ‘easy’ list) contained no syllable whose association 
value was less than 67%. Both lists conformed to the usual rules of constructing 
nonsense syllable lists. 

Half of the subjects (thirty-eight) were taken from the ‘Short List’ (about eighty; 
selected from 600) of candidates undergoing selection to enter the apprentice training 
school. The other half were taken from students already undergoing training. Instruc- 
tions were identical for both groups, but the former (the “High Drive’ group) carried 
out the learning task under examination conditions, as one of a number of tests 
comprising the selection battery. There was no evidence which suggested that thes? 
subjects did not believe, as was intended, the nonsense syllable learning task to be 
part of this battery. The group undergoing training (the ‘Low Drive’ group) were 
familiar with the experiments and with performance tests, although none had any 
experience of nonsense syllable learning. They were aware that they were being used 
as ‘guinea-pigs’, and, from past experience, knew that, although they were required 
to follow the instructions faithfully, their performance was unconnected with any 
reward and unrelated to their progress in the school. 

Half of each group learnt the easy list and half the difficult list. Thus, there wer? 
four subgroups: (a) Low Drive, Easy list—‘ LE *; (b) Low Drive, Difficult List — LD’: 
(c) High Drive, Easy List—HE’; (d) High Drive, Difficult List—HD’, After the 
rejection of subjects who were unable to complete the task the number of LE wa 
19, that of LD was 17, that of HE 18, and that of HD was 15. 
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Table 1. Mean number of trials required to reach the criterion 
LE : LD HE HD 


= Y rs » £ BI 
No. Mean S.D. No. Mean S302 No. Mean S.D. No. Mean S.D. 


19 = 28-84 11-69 17 40-71 9-54 18 25-22 10-23 15 33-07 10-79 


Table 2. Analysis of variance table. Number of trials required 


Sum of Mean 

Sonsee DF. squares square F P 
Between drive levels 1 515-06 515-06 4-33 < 0-05 
Between difficulty levels 1 1694-8: 1694-83 14:17 < 0-01 
Interaction (drive x level) 1 69-90 69-90 1 N.S. 
Error 65 7774-10 119-60 
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Fig. 1. Serial position effect. 
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Fig. 1. shows the distribution of errors across the items. These curves were con- 
structed after a square root transformation had been applied to the error scores to 
equalize the variances of these scores across the item positions in order to —_— 
spurious differences in ‘bowing’ arising from the greater variances characteristic e 
the error scores of the middle items. After this transformation had been carried out, 
differences in ‘bowing’ were tested by obtaining, for e 
difference scores between the mean (transformed) error scores of items 1, 2, 3,8, 9 
and of items 4, 5, 6 and 7. The arrays of difference scores (multiplied by 100 to 
remove the decimals) so derived, constitute the indices of bowing. Table 3 shows the 
mean and standard deviations of these indices for the four sub-groups. All groups were 
reduced to fifteen to simplify computations in these calculations, 


ach subgroup, an array of 


Table 3. Indices of ‘Bowing 


LE LD HE HD 
pes ses > + * ai. ss . “: 
No. Mean S.D. No. Mean s.D. No. Mean 8.D. No. Mean 5.D- 
15 96-47 6733 1514507 45-225 6280 34-61 1599-80 42-28 


These subgroup scores were also subjected to an analysis of vari 
table of sums of Squares being reproduced below in Table 4. 

Tt can be seen from Table 4 that greater bowing is associated with low drive and 
list difficulty. There is no evidence of any interaction between these two main effects. 


ance, the relevant 


Table 4. Analysis of variance table—indices of bow 


ing 
Sum of Mean 
Source DF. squares square fF P 
Between drive levels 1 23,364-26 23,364-26 9-08 < 0-01 
Between difficulty levels 1 27,477-22 27,477-22 10-68 < 0-01 
Interaction (drive x difficulty) 7 504-48 504-48 1 N.S. 
Error 56 144,021-47 2571-81 
Discussion 


The findings favour the classical Hullian account of the relationship betwee? 
drive and performance 48 some simple progressive function and do not accord with 
those hypotheses which emphasize the interaction of drive with such variables 4° 
difficulty level. In both the case of over-all performance and of performance in thé 
ae pee a. of Ps task, the simpler Hullian model is adequate to accouP 

or the results without the necessi i i i 

Quite clearly, however, these < id ‘ie ene nero aag 
tion-type hypotheses. The experi 
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the matter beyond doubt it would be necessary to have some independent measure 
of the effects of the experimental conditions (possibly a P.G.R. record), to have a 
wider range of drive levels and lists even more ‘difficult’ than the ‘difficult’ list 
employed. If, under these conditions, interaction again failed to appear, the con- 
clusion suggested by this investigation would receive considerable support. 


SuMMARY 


Two groups of subjects were formed such that the experimental situation induced 
a state of relatively high drive in one and of relatively low drive in the other. The 
‘high’ drive group was selected from ‘short’ list candidates for entrance to the training 
school of a large industrial concern. The ‘low’ drive was selected from trainees 
attending the school familiar with experiments and performance tests. Half of 
each group was required to learn an ‘easy’ list and half a ‘difficult’ list of nonsense 
syllables. The interaction between drive level and difficulty level was examined and 
found to be negligible in both the case of performance to a criterion and over the 
middle items of the list. Superior performance and less marked ‘bowing’ of the 
serial position curve was associated with ‘high’ drive and the ‘easy’ list. 
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TOLERANCE FOR UNREALISTIC EXPERIENCES: A STUDY 
OF THE GENERALITY OF A COGNITIVE CONTROL* 
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RILEY W. GARDNER ann HERBERT J. SCHLESSINGER 
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A previous study demonstrated that subjects consistently differed in their willingness to experi- 
ence perceptual organizations contradicting what they knew to be true. Subsequent work has 
suggested that these individual differences reflect the operation of more general ‘cognitive 
controls’. Results of the previous study, originally described in terms of ‘tolerance’ and ‘in- 
tolerance’ for one form of instability, are here conceived as representing a cognitive control 
more aptly described as ‘tolerance for unrealistic experiences’. In an attempt to discover the 
range of applicability of this hypothesized control principle, and to gain further knowledge 
about it, 30 subjects wore tested in a series of laboratory experiments. The Rorschach test was 
administered to 27 of theso subjects. The tests were chosen to bring about unconfirmable, 
i.e, unrealistic, experiences by two general means: (a) by manipulating the physical stimulation 
so that reality is altered; and () by presenting subjects with relatively ambiguous stimuli for 
which ‘reality’ provides no clear-cut confirmation, so that subjects are free to organize them in 
a number of ways. 


The results generally support those of the original study and extend the range of situations 
in which the control principle can account for individual differences. 


I. Inrropuction 


A previous study (Klein & Schlesinger, 1951) demonstrated that subjects who showed 
attitudes of tolerance and intolerance for instability in their Rorschach responses 
differed in their readiness to experience apparent movement. In that experiment, 
‘instability’ was created by evoking a discrepancy between what is known and what 
is perceived. ‘Tolerance for instability ’—here referred to as ‘Tolerance for unrealistic 
experiences ’—was indicated by the subject’s readiness to accept and report ex- 
periences at variance with conventional reality or with what they knew to be true. 

To establish a bridge between performance on the Rorschach and on the 
movement test, it is necessary to understand the adaptive problem confy 
subject in both. The subject is fully aware that the 
movement are actually stationar 


apparent- 
i onting the 
(i eee stimuli producing apparent 
: y Un our studies this has been explained and a 
strated to him). Under these conditions the range of alternation oe cians — 
reports movement indicates the * tee h he 
state of affairs. n the known 
A Rorschach inkblot is also unstable. The adapti 

, ptive task defined ie 

menter is open-ended; he offers no rules of inte by the experi 


‘ rpretation to guide th j i 
moulding his responses or in choosing among equally pints kamgtinn Tea 
instructions are taken literally, any communicable response is acceptable The subject 


must decide how far he will depart from the ‘known *, most certain, least contestable 


degree of his readiness to compromise wi 


* These experiments formed part of a research 
: programme conducted ‘ 
Institute of Health, United States Public Health Service. ecunder grants from the National 
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identity of the stimulus (the fact that it is an inkblot) and allow himself to experience 
the blot’s myriad organizational possibilities. i 

Thus, the apparent-movement and Rorschach situations bring about scene 
firmable experiences in different ways. In the apparent-movement test, sae 09 
consonant with what the subject accepts as ‘real’ are made increasingly untenable y 
physical variations in the conditions of stimulation, i.e., by increasingly rapid alter 
nations. The physical changes coerce experience away from one that is in harmony 
with environmental fact, towards one that is not. In the Rorschach, the subject $ 
tolerance for, and modes of dealing with, equivocality are put to the test by the many 
equally legitimate response possibilities, no one of them more ‘correct’ than another 
(although, to be sure, ‘popular’ responses imply that there is relatively more oe 
equivocal stimulus support for certain possibilities than others), and by the mil¢ 
pressure, implicit in the instruction ‘What might this be?’, to perceive more than the 
literal givens of the blots. 

The present report further explores the usefulness of this control principle in ® 
variety of tasks which pitted different experiential possibilities against each other: 
The test situations involved apparent movement 
the visual field induced by aniseikonic lenses; and the Rorschach test (applying 


criteria derived from an earlier study and improved upon). In different ways these 
situations produced equivocation and even contradiction among the information® 
leads made available to a subject. 


In the previous study, 


; , : f 
; Teversible figures; distortion © 


the Rorschach test was used as the criterion situation. 1” 
the present series, the range of apparent movement was the criterion measures 
i.e., the number of cycles per second between the transition point from alternatio? 
to movement and the transition point from movement to simultaneity. The strategy 
was to predict responses to each of the other tasks from apparent movement scores: 


Because the score distributions in the three experimental tasks varied in shape» © 
measures exce 


pt those used to determine consistency of apparent movement per 
formance were T-scaled for the correlational analyses. 


II. Sussrcrs 


(largely clerical workers) of a midwester” 
4 » Seventeen women, Their ages ranged are p 
19 to 43, with a median of 31-0, Psychiatrie diagnosis was ignored in the select? | 
of the subjects. Chi-squared tests were not significant for any of the experime? 
variables when subjects were divided on the basis of sex age, or patient vers 
employee status, so that these were ignored in analyses of the data,* 

* Whether or not extremes o: 


soul! 
f the control principle di i i articn 
; iscusse ass with p fy 
neurotic syndromes is a matter for further research, i respect to = eins oir al 
however, these results aro compatible wi eee 


oven’ 3 
F n range of apparent mo 10 
e with Hamilton’s 1960 i rotic & 
differ significantly in movement interval (periods of io ) finding that control and neu! 


+ 
ang' 
ted movement), but not in movement ” 
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TIT. ToLeRANCE FOR UNREALISTIC EXPERIENCES IN AN APPARENT- 
MOVEMENT TEST 
In the earlier study (Klein & Schlesinger, 1951) members of the ‘intolerant’ 
(I —) group preferred perceptual organizations congruent with conventional reality. 
In the apparent-movement test, these subjects were governed by their knowledge 
that stationary figures were being presented, even when alparsetisn was well within 
the range of readily perceivable movement.* Members of the tolerant (T+) group 
were less constrained by this knowledge of the stimulus conditions; they were more 
able to accept the movement experience through a broader range of alternation rates. 


(i) Apparatus and procedure 

The apparatus consisted of a Dodge-type _tachistoscope modified to provide 
three stimulus fields. The stimuli were drawn in black India ink on 8x 5 in. white 
file cards and were approximately } sq. in. in area. The pairs of stimuli, similar to 
three of the six pairs used in the earlier study, were (a) running horses; (b) identical 
squares; (c) bars arranged |—. Fields A and B held the two stimulus eards, field C a 
blank card. The fields were illuminated at a comfortable viewing level by ‘daylight’ 
fluorescent tubes. The stimuli were exposed in ACBC order. Intervals between 
appearances of the stimuli were filled by a white background of the same intensity 
as the two stimulus cards. Flicker was thus reduced to a minimum. The subject viewed 
the stimuli, 27 in. away, through the eye-piece of the tachistoscope. Alternation rate 
was controlled by means of a motor-driven commutator, variable in speed from 
0 to 8 revolutions (cycles) per second. ‘The mechanism consisted of a 4 h.p. motor 
that drove a dual-controlled, variable-speed transmission. To eliminate noise, these 
parts of the apparatus were isolated in another room and controlled by means of a 
flexible shaft running through the wall. ; ; 

Before the test trials, the subject was shown the apparatus, including the stimuli, 
and the means of producing the illusion of movement was demonstrated to him. 
Enough demonstration trials were given to insure that he could recognize the points 
he would be asked to report in the test trials (i.e. alternation, movement, simul- 
taneity). 

In the five test trials with each of the three pairs of stimuli, the experimenter 
gradually stepped up the alternation rate until the subject reported that the two 
alternating figures now moved as a single figure. (In the earlier experiment, the subject 
had controlled the alternation rate.) The experimenter then continued to increase the 
alternation rate until the subject reported two simultaneously flickering figures, 
Without stopping, the experimenter increased the alternation rate further, until he 
was confident that the flicker experience was a stable one. Subjects occasionally 
reported both flicker and movement within a brief range of alternation rates. Paden 
instances, the alternation rate was increased to the point where flicker became the 
dominant and stable experience, and this was recorded as the upper limit of the 
subject’s range of apparent movement. 

* The influence of central cognitive factors upon apparent movement is ind: 


; icated by 
Bruner’s (1954) demonstrations of the effect of expectancy, and by Toch & Ittelson’s (1956) sue 
the impact of past experience. 
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The datum for each trial was the range of alternation rates between the first point 
(movement experience) and second point (flicker experience), in cycles per second. 
The measure for each stimulus figure was the subject’s mean range of apparent move- 
ment for the five trials. Subject consistency was probed by obtaining Pearson 7’s 
between raw-score mean ranges for the three pairs of stimuli. The r’s were (a) horses: 
squares, 0:90, P < 0-001; (b) horses: bars, 0-72, P < 0-001; (c) squares: bars, 0-76, 
P < 0-001. The criterion measure of tolerance for unrealistic experiences was the 
mean range of apparent movement of the fifteen trials with the three pairs of figures. 
The scores were then T-scaled for purposes of prediction to performances in Expt. 1-3. 


IV. Experiment 1. ToLerance ror UNREALISTIC EXPERIENCES IN 
REVERSIBLE-FIGURE TESTS 


The typical reversible figure can be seen in either of two phases. With steady viewing; 
these phases alternate. Although the subject knows that the change is apparent, nob 
real, the phenomenon is unmistakable and compelling. While the mechanism of 
alternation is not clearly understood, it is likely that central organizing factors have 
some part in determining the wide range of differences among people in the rate of 
reversals that have been noted by many experimenters. 

Reversible figures seem to exhibit the qualities of nonconfirmability referred to 
earlier. Instability is inherent in these figures in that they produce unequivocal 
experiences, which invite resolution in the sense described for the apparent-movement 
test, except that the experimenter does not manipulate the tenability of an experience 
by varying the stimulation. Also, neither one of the two possible organizations is 
more ‘correct’ than the other, and in this respect reversible-figure tests exhibit the 
quality of equivocality characteristic of the Rorschach test. 

Hypothesis 1. There is a positive relationship between mean range of apparent 
movement and number of reversals, both when subjects are asked to attend passively 
to reversible figures and when they are asked to resist experiencing alternation. 

Hypothesis 2. There is a negative relationship between mean range of apparent 
movement and the time during which that phase of a reversible figure is experienced 
which is in greater agreement with conventional, everyday experience. 


(i) Apparatus and procedure 

A 2x4 in. Schroeder ‘staircase’ provided a figure of contrasting conventionality 
in its two phases. In one phase, this figure is a conventional staircase. In the othe? 
it conforms less to everyday experience. The second figure was a ‘windmill’ thre? 
inches in diameter, with four black and four white vanes. In this figure, the two phas? 
are obviously less different in their conventionality than those of the ‘staircas? ° 
although pilot experimentation indicated that for most subjects the black ‘ windmil 
is the dominant organization. These figures were drawn in India ink on 5x 8!" 
white file cards. The subject viewed them one at a time at a distance of three feet- 
The stimuli appeared against a black cardboard background and were viewed un¢¢ 
normal room illumination. : 

Before the experimental trials, the phenomenon of reversal was described +0 tb 
subject and he was allowed to examine the figures and to experience them in bo 
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phases. During the experimental trials, he held a telegraph key that was connected to 
the clutch of an electric stopclock. He depressed the key whenever the ‘staircase’ 
appeared inverted and kept it depressed until the figure ‘reversed’. For the ‘wind- 
mill’, the key was depressed when the figure was seen as a white windmill on a black 
background. ; 

There were two 1 min. trials with each figure in the * passive’ condition, in which the 
subject simply viewed the figure steadily and indicated reversals by depressing or 
raising the telegraph key. The trials were administered in ABBA order. In a sub- 
sequent 1 min. trial with each figure (BA order), he was asked to ‘hold back’ alter- 
nation by ‘pitting his will’ against it. The instructions emphasized that neither 
position of the figure was to be deliberately favoured and that no artificial means of 
reducing reversals, such as squinting, were to be used. Scores were (a) number of 
reversals, and (b) the conventional-phase time for each figure in each condition. The 
Scores were T’-scaled. 

(ii) Results 

The results were in accord with Hypothesis 1 except for the windmill figure in the 
‘passive’ condition. The ’s between mean range of apparent movement and number 
of reversals were: staircase figure, ‘passive’ condition, 0:53, P < 0-005; staircase 
figure, ‘hold-back’ condition, 0-47, P < 0-005; windmill figure, ‘passive’ condition, 
0-05; windmill figure, ‘holdback’ condition, 0-40, P < 0-025. Possibly the near- 
equivalence of the ‘stand-out’ figure in the two phases in respect to conventionality 
complicated the results for the windmill stimulus. A stronger discrepancy in the 
relative conventionality of the alternate organizations seems to he necessary to bring 
this dimension into play. The inhibitive effort of the ‘hold-back’ condition perhaps 
tended to highlight the otherwise small discrepancy between the two figures in 


conventionality. F ’ - ? 
Hypothesis 2 was not confirmed, except for the hold-back’ condition with the 


windmill figure. The r between mean range of apparent movement and conventional- 
phase time was 0-0-37, P < 0-025. For the ‘passive’ condition with the windmill 
figure, r was —0-17. For the ‘passive’ and ‘hold-back’ conditions with the staircase 
figures, the 7’s were — 0-05 and — 0-09. 

The results, in general, suggest that perception of reversals reflects tolerance for 
unrealistic experiences in the sense described, particularly when there ig 4, thentied 
difference in the conventional ‘reality’ of the two phases of the figure. 


V. Exprerment 2. ToLErRaNcr ror UNREALIST 


1C EXPERIENCES INDUCED 
BY ANISEIKONIC LENSES 


Spectacles fitted with aniseikonic lenses (described by Ames, 1946) 
in the sizes of the two retinal images that is greater than the nor 
duced by the distance between the pupils. In one Position of 
lenses used in the present experiment, axes are positioned obliqu 
135° left eye. Besides changing the apparent sizes and shapes 
of aniseilkonic lenses induces a decided tilt in the vertical-fronta] plane. Inthe iti 
referred to, the lenses make the floor slant sharply downward and thetop of oe, al 
in front tilt away. The experienced tilt can be reversed by inverting the lenses Te 


create a disparity 
mal disparity pro- 
the 2° meridional 
ely 45° right eye and 
of objects, this type 
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the unrealistic experience induced by aniseikonic lenses, like that in our apparent- 
movement test, is brought about by an alteration of proximal cues. 

Ames (1946) has pointed out that the effects of aniseikonic lenses vary with 
environmental conditions: (a) the availability of ‘uniocular stimulus-patterns with 
which visual significances are related’ (p. 354); (b) the distance at which objects 
are viewed; (c) the presence of familiar objects whose ordinary spatial position is 
well known to the subject. 

The effects also vary among individuals. Ames suggested that subjects’ relative 
sensitivity to uniocular and binocular cues may be a major source of these differences: 
Possibly, the T+ and T— attitudes may affect this sensitivity in the aniseikonic lens 
situation. Thus, T — subjects would be expected to maintain the customary rectilineat- 
ity of the laboratory by attending to the uniocular cues that help maintain it. The 
possible relevance of the aniseilkonic lenses experience to this dimension was suggested 
by Kaplan’s finding (1952) that lens scores, similar to those of the present study; 
correlated significantly with facility in recalling contradictory and loosely related 
story elements, and by Gardner et al. (1959). Martin (1954) has also reported significant 
relationships between scores roughly similar to those used in the present experiment 
and the number of questions subjects asked to clarify three ambiguous interperson® 
situations. 

Hypothesis 1. There is a negative relationship between mean range of apparent 
movement and time required to ‘recognize’ the tilt induced by the lenses. 

Hypothesis 2, There is a positive relationship between mean range of apparent 
movement and the amount of tilt experienced. 


(i) Apparatus and procedure 
The subject sat in a desk-chair facing a wall covered with a white cloth stretched 
taut so as to present a uniformly bright surface. The desk portion of the chair wa® 
also covered with a white cloth. Floor, ceiling, and adjacent wall (painted concret® 
blocks) were visible to the subject when he moved his head, 
Amount of distortion experienced by the subject with the lenses on was measured 
by having him adjust a black wooden rod to the vertical. The rod, 3 in. square 


15in. long, with rounded ends, was mounted at the far edge of the desk-chair 0? C 
friction hinge, so that the subject could ad 


away from him. Deviations from the vertica 


: Se error of the group was near zero. 
During the first part of the test, the lenses were worn in the position (axes 45° rig: 


eye, 135° left eye) that made the floor seem to tilt downward in front (positio® 
With eyes closed, the subject put on the spectacles and was told that ‘things 8° 3 
quite different to some people when they look through these glasses, while for othe | 
this is not the case’. He was asked to report ‘how things look’ after he opened 
eyes and to describe in detail any differences fr 
He was encouraged to look around the room i 
lenses. The experimenter then asked him to 


pt 


0 
om the usual appearance of the T°, 
na normal manner while weari?S pts 
open his eyes, recorded his com™® 
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and noted the time when he first commented upon tilt. The subject's experience was 
then reviewed with him as a check on the recorded recognition time. If he did not 
report experiencing distortion in 10 min., he was queried to determine whether or not 
he had experienced distortion but had failed to report it. It was decided beforehand 
that only subjects who had reported distortion sometime during the allotted 10 min. 
would be included in analyses of relationships of this task with others. Following this, 
five measurements of experienced distortion were made by having the subject adjust 
the rod to the ‘true vertical ’.* 

Scores were the time in seconds required to report tilt initially (recognition time), 
and mean deviation from the true vertical. The scores were T-scaled. 


(ii) Results 


Hypothesis 1 was supported by the r of — 0-39, P < 0-025, between mean range of 
apparent movement and recognition time. Although the 7 between mean range of 
apparent movement and mean degrees distortion was in the expected direction (0-16) 
it did not reach significance. 

(iii) Discussion 

The present results are consistent also with those of Snyder (1956), who found 
relationships between responses while wearing aniseikonic lenses, the Kohnstamm 
Phenomenon, and a battery of Rorschach measures similar to those used by Klein & 
Schlesinger (1951). It must be noted, however, that the critical correlation of — 0:39 
in the present study of the hypothesized relevance of the lens experience to T+ and 
T— controls accounts for only 15% of the variance. Very likely determinants other 
than those proposed by Ames (uniocular and binocular clues) and possibly other 
dimensions of cognitive control contribute to experiences of tilt and to recognition 
delay. The latter possibility is underscored by the results of the factor analysis 
reported later in this paper. 

Previous studies of cognitive control principles have taken for granted their 
automatic, non-volitional character; they guide behaviour without the individual’s 
explicit awareness (Gardner e¢ al. 1959). An indication of this appeared in the curious 
finding that two subjects denied seeing change in the visual field while wearing the 
aniseikonic lenses yet showed considerable deviation in their adjustments of the rod 
to the vertical. One of these subjects was near the ‘intolerant’ extreme of the distri- 
bution of ranges of apparent movement in this sample, the other near the most 
‘tolerant’ in terms of this criterion measure. Evidently degree of awareness of the 
changes induced by the lenses is not correlated in any simple fashion with tolerance 
for unrealistic experiences. 

* Measurements of the experienced tilt with the lenses in the inverted position 


45° left eye) are confounded by an artifact, and therefore the results for this iti 
here, With the lenses in this position, adjustment of the rod in conformance to the ap 
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VI. ExpErIMent 3. TOLERANCE FOR UNREALISTIC EXPERIENCES IN 
THE RORSCHACH TEST 

Behaviour in the Rorschach test and the experiencing of apparent movement were 
linked in an earlier study (Klein & Schlesinger, 1951). What we have referred to here 
as intolerance for unrealistic experiences manifested itself in that stud y in a diffidence 
to take up the challenge offered by the ‘open-endedness’ of the Rorschach test. The 
main qualitative attributes of T— protocols were (a) concern over the reasonableness 
of responses; () literalness of approach, i.e. a tendency to anchor responses to un- 
equivocal attributes of the stimuli; (c) a tendency to report only clearly delineated, 
easily confirmable forms and meanings; (d) avoidance of associative elaboration: 

Contrasting properties characterized the T+ protocols. 
The general hypothesis in the present experiment was that there would be agree- 
ment between the T— and T+ criteria of apparent movement range and the T- 
and T+ classification of subjects on the Rorschach test. Thus, subjects with large 


mean ranges should be classified T+ on the Rorschach, subjects with small mean 
ranges should be classified T'—. 


(i) Rorschach criteria for judging tolerance and intolerance Jor unrealistic 
experiences 

The rating criteria were modified and elaborated on the basis of the earlier study, 

and were applied by experienced clinicians to the protocols of the present subjects. 

The criteria were developed on the premise that the T+ and T— extremes are more 

readily discernible in a subject’s attitude toward his responses than in the standard 

‘signs’ by which Rorschach protocols are usually scored. 


(a) Evidences of concern with realism and reasonableness of responses 


The main difference between T+ and T— is the freedom the subject permit® 
himself of tampering with the ‘reality’ of the card. Differences in this respect are 
revealed in a number of ways. The T+ person comfortably accepts the task as ap 


opportunity for projection. He may even view the blot as something to be played with. 
If he does not necessarily enjoy the task, hi 


A T+ protocol is notably free of critical 


on specifiable physical areas; he does not fe 
meanings that are clearly confirmable by 
physical details that provoke least doubt 


about the meanings they suggest. 
The T— person, on the other hand, 


ae e 
4 . : sets limits to the ideational freedom a 
permits himself in confronting the open-ended instruction. This shows itself no! 


much in unproductivity or few responses as in a tendency to subject his response® 
a critical eye (e.g. ‘A bat, but not a very good one’). He prefers certainty> | 

confirmable meaning; the less certain is allowed expression only grudgingly, wary, 
and with cireumspection. His protocols are dotted with qualifiers as if ‘to keeP 
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record straight’ (e.g. ‘Tt looks a little bit like... ’). He is concerned over an imaginary 
picture that does not fit a meaning; he tends generally to be caught up in the formal 
qualities of the blot rather than in the associative byways of the meanings that 
. happen to come to mind. 

The T— orientation may disclose itself less in these specific ways than in a general 
discomfort with the task itself, indicated by the subject’s manner of response, 
€.g. he may quibble; he may repeatedly ask questions about how he is to respond; he 
may complain about the vagueness of what is expected of him. This discomfort may 
take the form of projected meanings (e.g., @ person or animal may be ‘grotesque’, 
a form ‘vague’). Although he may give many responses, the quantity will not testify 


to ease and freedom of responsiveness. 


(0) Variety of determinants : 

T+ qualities may be revealed through a variety of other determinants than form 
alone, such as shading, colour, etc., all, for the most part, integrated with the form- 
attributes of the blots. References to colour, for example, should disclose this easy 
blend. In contrast, the T— attitude may be implemented either by a total un- 
responsiveness to colour or by sporadic, unmodulated reactions to it. Though by 
itself it is not as reliably indicative of the T— extreme as other criteria, such ‘all-or- 
nothing’ responsiveness to colour did tend to appear more frequently in the earlier 
study in the context of T— protocols. 

It was possible to recall for Rorschach testing all but three of the 30 subjects who 
had participated in Expt. 1 and 2. The missing three were subjects previously 
classified as T'+ on the apparent movement test. Therefore, the raters were asked to 
sort fifteen of the records as relatively T— and twelve as relative T+, to conform 


to the numbers so classified by the apparent movement criterion. 
The raters, three experienced clinical psychologists, read each Rorschach protocol 


in its entirety and classified it as relatively T— or T+ on the basis of the qualitative 
characteristics outlined. The raters worked independently, and a two out of three 


“consensus determined the final subject groupings. 
Agreement among the raters in making this two-category sort was assessed by 


x? tests. Agreement was satisfactory: Raters A and B, P < 0-025; A and CG; 
P < 0:10; Band C, P < 0-025. 
(ii) Results 

The biserial r between the T+ and T— groups formed by the Rorschach sorting 
and the criterion score (mean range of apparent movement) was 0-65, P < 0-001 
In confirmation of the earlier study, tolerance for unrealistic experiences is néllected 
both in the Rorschach test, as standardly administered, and in apparent movement 
responses. 

The Rorschach protocols were further reviewed by the experimenters, who summar- 
ized major qualitative attributes of subjects who fell into the T— or T+ halves of 
the apparent movement scores. Again, the Rorschach records of the two groups 
displayed qualities similar to those observed in the first study. The following sample 
comments were extracted from the summaries of protocols of T— apparent ihecremenie 
Subjects. 

4 Gen. Psych. 53, 1 
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‘fe is continually aware of the quality of his responses and continuously evaluates their close- 


ness to reality’; ‘he emphasizes self restraint and control’; and ‘he attempts to justify responses by 
enumerating details and congruences’. 


‘He displays little conviction in his responses; spontaneously justifies his responses by finding 
details, offering to show the experimenter where the response is.’ 


‘He is anything but relaxed in giving his responses.’ 
‘She lacks any basic conviction in what she sees. ..is uncomfortable in the test.’ 


Three members of the T’— group gave large numbers of responses, but these were 
amply accompanied by indications of the T — attitude described in the rating criteria. 
High R is evidently the outcome of a quite independent need to produce. In the T— 
context, the high productivity seemed driven, rather than free, a quality well illus- 
trated in a subject with 96 responses to the blots. The records were distinguished by 
barrenness of content, lack of confidence in the adequacy of responses, over-concernD 
for the ‘real’ characteristics of the blot, a need to justify responses and to seek explicit 
stimulus confirmation. It was evident that such productive 'T'— people organized 
the task in the letter rather than the spirit of phantasy; in a variety of ways, they 
underscored the shaky commitment they felt for their responses. 

The T+ records were qualitatively less homogeneous than those of the T— group» 
although generally consistent with the T+ tendencies noted in the previous study- 
Typical interpretive remarks in the qualitative summaries of these records were: 


‘Initially insecure, but before long warms up to the task and gets free enough to “play % 
associatively with the cards. ..never loses all concern with reality, but can joke about it.’ 


‘...there seems not to be much concern for reality limitations; fluid. ..confabulates without 
question.’ 


Table 1. Intercorrelations of major scores* 


(T-scaled data.) 


: Correlation 
Variable No. c —“a 
7 
Apparent movement, mean range} 1 — — pa — z 
Staircase, reversals, passive 2 53 — — — = a = as 7 — y 
Staircase, reversals, hold backy 3 47 55 —_ —_— — —_ —_— — — = ae 
Windmill, reversals, passive 4 05 24 14 —_— — — — —_ = _ 7 
Windmill, reversals, hold back 5 40 57 61 40 a = ie = sess = 8 
Staircase, conventional-phase 6 —05 —39 01 07 —23 — = = = = ; 
time, passive , 
Staircase, conventional-phase 7 —09 03 -16 -05 — — — = 
time, hold back} B 0p 2s a } 
Windmill, conventional-phase 8 -—17 -21 -26 -—22 —36 36 20 = ae 
time, passive a a ; 
Windmill, conventional-phase 9 -37 -41 ~59 — M pd 
time, hold back 50 —04 -31, 24 37 89 — | 
Aniseikonic lenses, recognition 10 —39 -—30 -14 —2g ~29 14 —09 08 ll — 
timet , 
Aniseikonic lenses, mean rus 16 00 —15 24 ~19 13 08 92-05 — 52 
deviation 1+ ; 
Rorschach classification +t 12 65 06 16 


0&8 31 15 —31 —30 —58 —2? 
{2 8 ££ 8 6 4 8 9 +10 


* Decimal points omitted. { Used in the factor analysis. { Biserial r’s. 
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VIL. Facror anaLysis 
(i) Statistical procedure 

In an attempt to assess the over-all importance of tolerance for unrealistic ex- 
periences as a major determinant of scores in the three experiments, a factor analysis 
was carried out by Thurstone’s (1947) centroid method. The complete correlational 
matrix appears in Table 1. In order to avoid undue distortion of the factor structure, 
only eight relatively unique scores were included in the factor analysis. 

The maximum number of significant factors was three as determined by three tests 
of significance [Tucker’s phi, Humphrey’s rule, MeNemar’s criterion, as described 
by Fruchter (1954)]. These factors were rotated orthogonally (a) graphically and 
(b) analytically, by the normal varimax method (Kaiser, 1958).* 


(ii) Results 
Results of the graphic rotation appear in Table 2, results of the analytical solution 
in Table 38. The two methods yielded similar results. By means of hand rotations 
it was possible, without deviating from the criterion of orthogonality, to achieve 
defining loadings} on Factor I for five of the scores presumed to represent tolerance 
for unrealistic experiences, as against four loadings produced in the analytical 
solution. The interpretations below are based on results of the graphic rotations. 


Table 2. Rotated orthogonal factor loadings (graphic)* 


Factors 

+ 
Variable 1 I ut @ 
1 76 —35 —08 71 
2 35 —16 — 66 58 
3 53 ll —34 41 
6 -01 00 58 34 
7 —87 -19 14 19 
10 —05 77 21 G4 
ll 06 —64 13 43 

9 
1 74 -27 33 73 

Percentage of variance 21 16 14 
accounted for 
* Decimal points omitted, 
eae (iii) Interpretations of the factors 
‘actor L. This factor, a, i 
either of the other ith Pouan ee Siem atts tise variant 
ctors, is clearly interpretable in ter e 


periences that are at variance with 
aniseikonic lens scores to show defining 
assumptions presented earlier 


in terms of this principle of cognitive control. Tt will be note 


andenberg, of the University of Michi 
~ tlectronic computer programme written by Dr Donald Lamythtaan tor co 

t Harriot B. Linton, of the Research Center for 
18 graphic rotations. 


actor loadings of 0-35 and above were accepted as defining loadings in the present stud: 
e study. 
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phase time score for the staircase figure in the hold-back condition has a negative 

: rAvere 7 * ‘ a ow av nh 
loading, as predicted. The fewer number of reversals in T— subjects may have beer 
brought about by a preference for the more conventional upright phase of the figure. 


Table 3. Rotated orthogonal factor loadings (normal varimax)* 


Factors 

Variable I TT Tit nt 

1 75 —35 71 

2 28 -15 59 

3 50 12 42 

6 05 —0l 34 

7 —35 —19 19 

10 —07 76 64 

ll 07 — 64 43 

12 76 —28 72 

Percentage of variance 20 16 15 
accounted for 
* Decimal points omitted. Factors numbered according to the percentages of variance accounted for: 


Factor II. This factor may represent another cognitive 


control principle, levelling- 
sharpening (Holzman, 1954; Gardner et al. 1959), which was proposed to account for 
individual differ 


ences in assimilation-effects. The high loadings all involve scores that 
could represent the degree to which distinctive features of 
the assimilation of stimulus input to a ‘normative 
experience. For instance, while the aniseikonic ler 


cues, these can still be encompassed by the 
schema of the room as r 


stimuli are elided through 


termined the experience ‘without 
ation may thus contribute both t° 


apparent movement experienc? 
St was given, the initial domina? 


ilation tendency is pronounced: 


orrelated 0-45. A common elemen! 
e, is apparently involved in the *¥ 
ises from the assimilation-tenden? 
sures of levelling-sharpening (Ho! 


* : t 
man, 1954) been included in the present study, Factor II might have pulled apart 


more definitely from Factor I. - 
Factor IIT. This factor seems to represent mainly responsiveness to the stairc 
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figure (the near-defining loading for the Rorschach classification is puzzling in this 
context). Since the factor is orthogonal to Factor I, it represents still another deter- 
minant of the dominance of the upright phase of the staircase figure in the passive 
condition, in addition to that of relative conventionality of meaning which we have 
assumed distinguishes the two organizations. The interpretation of this factor is 
uncertain. 


VIII. Discusston 


The present study suggests that tolerance for unrealistic experiences can be 
observed when experiences of an unstable stimulus field differ from each other in 
respect to their congruence with common experience. In some of the tests, the experi- 
menter violated the subject’s conviction of what was true by physically manipulating 
the stimuli to bring about a contradictory experience (e.g. apparent motion). Other 
tests (e.g. Rorschach) allowed subjects a variety of response options through which 
to express their readiness to experience unconventional, less readily confirmable, 
organizations. The factor analysis supported the interpretation that tolerance for 
unreality, so defined, contributed to performances in the tests used, although it 
disclosed other possible sources of individual performance. For example, assimilation 
effects may be involved in the aniseikonic-lenses tests used, raising the possibility 
that another cognitive control principle, levelling-sharpening (Holzman, 1954), may 
affect recognition time for tilt and the degree of tilt experienced. 

The results of the present study provide a bridge to Kaplan’s (1952) finding that 
acceptance of lens-induced tilt is significantly correlated with recall of two kinds of 
‘unstable’ (i.e. contradictory and loosely related) story elements. Accessibility of 
material for later recall may be affected by the subject’s manner of dealing with 
combinations that defy logic or realism. Thus, it is not ‘reasonable’ that a single 
story should contain elements that directly contradict each other; accordingly, T— 
subjects respond by not reproducing them. The fact that T— subjects also recalled 
fewer loosely related story elements suggests that the principle may have still more 
general attributes. However, Kaplan used the aniseikonic-lenses test to provide 
criterion measures, and a further experiment is needed to determine the contributions 
both of tolerance for unrealistic experiences and of levelling-sharpening (Holzman, 
1954) to the response characteristics he observed. 

Martin’s (1954) finding that individual differ 
situations can be predicted from experiences 
suggests a possibly fruitful extension of the tolerance for unrealistic experiences 
dimension. However, the relationship between this principle and yr 
ambiguity per se (cf. Frenkel-Brunswik, 1949; Hamilton, 1957; Loo 
1958) needs to be explored. 

While, in general, the various situations sam 


to the hypothesized control principle it may be helpful for future, more systematic 
exploration of this dimension to indicate some general classes of task conditions which 
may be specially conducive to the appearance to T+ and T— controls: 

(1) T+ and T— will appear under conditions that create an explicit. discrepancy 
between informational input, on the one hand, that bolsters a belief in what is ‘real? 
and, on the other hand, contiguous informational input that produces an experience 


ences in response to ambiguous social 
while wearing aniseikonic lenses algo 


esponsiveness to 
mis & Moskowitz, 


pled in the present study seem relevant 
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contradictory to this belief (e.g., in the apparent motion test: discrepancy pment 
experimenter’s assurance os the hy are always stationary and the moti 
peri i ced by rapid alternation). ; 
ey Ee ae attitudes will appear under conditions where the subject anes 
into the situation a strongly habituated, long practiced and verified conviction whic 1 
is now countermanded by a systematic and stable change of proximal stimulation. 
The aniseikonic lenses situation is of this character. Tasks of this type would constitute 
a problem in the relative sturdiness of well-established adaptation levels. > 
(3) T+ and T— attitudes will appear under conditions where a perceived infor- 
mational return (feedback) from an action or a perception turns out to be misleading, 
ie. produces false hypotheses of ineffectual actions (delayed feedback, mirror- 
writing, etc.). 


(4) T+ and T— attitudes will appear under conditions which foster rapid changes 
in the contents of awareness. 

The tests in the present study are all subsumable under conditions (1) and (2). 
In this connexion, it would be interesting to complement the apparent movement test 
of the present study with another in which subjects are led to believe that the stimuli 
are in fact moving. We have seen that apparent movement r: 
terms of this pre-knowledge. It is our plan now to tell sub 
actually moving (for demonstration, an optimal 
seen by all as movement). As before, we will pr 
determine the critical point of a report of alter 
who in the original test gave a narrow range wil 
should be true for T+ subjects. 

Conditions (3) and (4) are not re 


ange takes on meaning in 
jects that the stimuli are 
alternation rate is selected which is 
oceed to reduce alternation rate and 
nation. We expect that T'— subjects 
1 now give a broad range; the reverse 


presented in the present study, but suggest likely 
conditions for investigating tolerance and intolerance for unrealistic experiences. 


Condition (3) presents a situation in which the reliably informative feedback oD 
which people ordinarily depend in guiding their behaviour perceptually is no longer? 
forthcoming. The character of the behavioural disruption and of readjustive efforts 
should differ in T+ and T— subjects. 

Condition (4) proposes that the T + andT 
among people in their inclination to recall 
and otherwise ‘unreal’ experiences, For example, T— subjects may not readily recall 
hypnogogic and hypnopompic imagery, assuming they even have such experiences: 
Similarly, the organization of recalled 


ct ie dreams in T+ and T— subjects may differ- 
These possibilities will be explored in future studies, 


— controls may be reflected in differences 
or dwell upon transitory, unstable, fluid 
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THE DYNAMIC STRUCTURE OF ATTITUDES IN ADULTS: 
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OF THEIR MEASUREMENT BY THE MOTIVATIONAL 
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In a systematic programme of research, two sets of factors have been repeatedly confirmed. 
Those of the first type are referred to as dynamic factors and comprise (a) drives or ‘ergs’ and 
(b) sentiments. These have been found when a wide range of adult attitudes has been measured 
by disguised tests and the results inter-correlated and factor analysed. The factors of the second 
type are referred to as motivation components and are derived from the measurement of one 


attitude by many different devices. 
The number and naturo of both types of factor are reviewed, and an experiment described 


in which a test battery was assombled so as to represent the principal factors of both types as 
economically and conveniently as possible. Thus for each expected dynamic factor two or more 
attitudes were included, all these attitudes being measured by four separate objective devices. 
The four objective devices were chosen to represent four of the most important components. 

From the results of this experiment, the Motivational Analysis Test was constructed, designed 
to measure, in a short testing time, ten drives and sentiments, each by four devices. The test 
battery is clinically and experimentally oriented, to cover such drives and sentiments as fear, 
narcissistic sox, parental sontiment and the self-sentiment, for each of which a ‘conscious, 
integrated’ and an ‘unconscious, unintegrated’ score can be obtained, as well as a total score. 
Other established drives and sentiments with occupational and industrial relevance are included 


in another test battery still under construction. _ : 
Some practical uses of the Motivational Analysis Test are briefly suggested. 


I. InrrRopvucTION 


Systematic research over the last decade has resulted in considerable crystallization 
of findings about the major dynamic factors in adults, but wider and more effective 
use of these findings, for example in experimental study of the origins and con- 
sequences of drive tension levels, or in educational studies of the development of 
emotional integration and the self-sentiment, has only recently become possible now 
that a convenient measuring instrument has been constructed. The object of the 
present article is to provide an up-to-date survey of some scattered evidence and to 
describe the principles on which this new instrument has been constructed. 

The research to be summarized differs in two important respects from most earlier 
work on attitudes, drives and sentiments. First, it differs from the approach of 
Drever (1917), Freud (1949), Garrett (1939), McDougall (1932), Murray (1938), and 
others, who have theorized about human drives on a basis of general and clinical 
observation, for it investigates structure by the multivariate analysis of quantitative 
manifestations. In this respect the difference is paralleled in work in animal psychology 
by the difference between the naturalistic approach of say, Lorenz (1952) and Tin- 
bergen & Perdick (1950) on the one hand, and the quantitative, experimental approach 
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of, say, Anderson (1938), Beach & Jaynes (1954), Harlow (1955) and Haverland (1954) 
on the other. Secondly, the instruments used are disguised, objective devices, and 
not the questionnaires of traditional attitude measurement, which depend heavily 
on self-evaluation in the respondent. 

A few years ago the present senior author surveyed the factor analysis of dynamic 
data available at that time, concentrating mainly on objective device studies, but also 
discussing outstanding questionnaire studies, such as those of Eysenck (1944), 
Guilford, Christensen e¢ al. (1953) and Torr (1953). Table 1 summarizes some relevant 
researches, including unpublished work by Butcher and Sweney, and shows that 
sixteen dynamic factors have now been frequently replicated in separate studies, 
excluding the factors that have been found only in children. 


Table 1. Summary of dynamic structure replications to 1960 


The columns represent separate researches with authors as mentioned in the text, 
each X indicating a replication of the factor pattern. 


Ergs (with associated emotion) Cattell Miller Cross Baggaley = Swenoy Butcher 
Escape (fear) x x x x x x 
Mating (sex) x x x x XX x 
Self-assertion (pride) pa x Xx X xx x 
Gregariousness (loneliness) x x >.< x REX: x 
Appeal (despair) x x x —_ —_ _ 
Exploration (curiosity) x xXx _— x XxX — 
Protectiveness (pity) x x _ x XX — 
Narcissism (sensuousness) x — _ x XX — 
Play phantasy = — x _— XX = 
Rest-seeking (sleepiness, fatigue) = — xX x — —_— 

Sentiments 
Self x x x x XX x 
Super-ego = x _ — XX x 
Religion = _ = x XX x 
Career = = — x = — 
Sports and Games — —_— — x — — 
Mechanical = — mas x >‘ = 

: Suggestions of erg and sentiment patterns appearing in child studies only 
rgs 
Constructiveness (creativity)* = =e = = x x 
Pugnacity (anger) a —_= ae x x 
Acquisitiveness _— ae = a xXx x 
Self display —_ = ez ae xx DA 

Sentiments 
Patriotism — = = v8 
Amusements = = _ a eis x 
Aesthetic — = = ms es x 
Adult aspiration — = = oo a xX 
* In this case we are dealing with wh oe - ical 

interest sentiment. wen What may be an alternative interpretation of the mechan" 
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approximately to a Freudian or McDougallian concept, the slant of meaning is esa 

slightly different. For example, the narcissistic sex factor has an unexpectedly ara 
5S A ° : i : 

character of self-indulgence (wanting comfort, sleep, good food, tobacco, alex 2 ); 

while much of the variance in pugnacious, destructive attitudes is absorbed into t he 

fear factor. 


Il. Tue CHOICE OF DEVICES TO MEASURE STRENGTH OF ATTITUDE AND MOTIVATION 
Extensive research has been concentrated on the investigation of at least a hundred 
objective devices for measuring motivation strength. Such investigation stands to 
dynamic structure investigation as analysis by latitude does to longitude, for whereas 
the dynamic factors (drives and sentiments) appear among the correlations of attitudes, 
each measured once, the motivation factors emerge from the correlations of many 
devices, each measuring one and the same attitude. Since confusion may easily arise 
on this point, we consistently describe the drives and sentiments as dynamic structure 
factors and the factors derived from devices as motivation component factors. 

Five to seven motivation components have consistently been found in both adult 
studies (Cattell, 1956; Cattell & Baggaley, 1956b) and among children (Cattell, 
Radcliffe & Sweney, 1962), and it is in terms of these that the validity of any device 
for measuring attitude strength should be evaluated. The task of having to validate 
in terms of seven such factors may seem disconcerting, but fortunately the seven 
oblique primary factors (labelled al pha to eta) resolve largely into two broad and some 
minor second-order components (Cattell, 1959). The two most important second- 
order factors have been called the Integrated, Conscious Motivation Component, 
A, and the Unintegrated, Unconscious Component, B, in accordance with the clear 
grouping of the primaries. For example, the three first-order components alpha, 
delta and epsilon, interpreted respectively as id, physiological seepoanes and uncon- 
scious complexes, all load on the B second-order factor. Consequently, if one uses a, 
battery of different devices so designed that some are known to load on A and some 
on B, any attitude can now in principle be given two scores representing 4, the con- 
scious, and B, the unconscious component, or these can be added to form a single 
total measure of attitude strength. 

The experimental possibilities thus opened for investigating the th 
of motivation strength are interesting, but our purpose in deseribin 
component structure at this point is to explain the basis on which dev 
to form the most valid possible battery. The intention also w. 
which would measure a given attitude in little more than the 5 min. traditionally 
required for a self-evaluation questionnaire of about twenty items. 

Our selection from some 100 devices available (Cattell, 1957) was governed by the 
following aims: (1) to have a battery of up to six subtests per attitude, no more than 
two of which would need to be administered individually with apparatus; (2) to have 
the highest possible factorial validities in terms of both the integrated and un- 
integrated second-order factors, and at the same time to produce a meaningful total 
Measure of attitude strength; (3) to represent also with tolerable distinctness even the 
Primary components, alpha, beta, ete., in case an experimenter should wish to make 
*8 good an estimate of these as a Single test could give; (4) to have tests with satis. 

actory reliability, or, failing this, tests that could be made satisfactorily reliable by 


eoretical concept 
g the motivation 
ices were selected 
as to produce a battery 
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improved instructions or by increasing test length; (5) to have a test instrument wer 
would prove psychometrically ‘hardy’ in test administration in the light of our sev! era 
years of use of these devices; (6) to be able to use the battery in both R-techniqu? 
(single administration) and P-technique (repeated administration) ; (7) to avoid — 
complicated scoring, and in particular to have as few devices as possible needing 
ipsative scoring (Cattell, 1957; Clemans, 1956). 

To find tests simultaneously satisfying the above requirements demanded much 
search. For example, let us consider the first two motivation components, alpha and 
beta, which we wished to represent in the battery as adequately as possible by one 
device apiece. Among group tests the four of highest validity (mean loading over 
three studies) for the alpha motivation component were: autism, as exemplified in the 


recall of exposed material (either on the short or long-term devices, and on cues 
consequences). For the beta component the highest validities, among principles 
realizable in group tests, were: ‘utilities’ (information on means to ends), inhibition 
of distraction (in the device of penetrating auditory distractions to conversations)» 
word association, and projection (in the ‘ choice to explain’ sentence completion device): 
Similarly loadings on the second-order components were carefully scrutinized @” 

taken into account. Details of the tests referred to and of their loadings on the 
motivation components are provided by Cattell (1956, 1957). In addition, a compe™ 
dium of objective tests of personality and motivation is in course of preparation by 
Cattell and Warburton, which will consolidate scattered references to a great variety 


of devices, and by describing systematically methods of administration, factor 
loadings and other particulars, provide, it is hoped, a comprehensive manual for 
research workers in this field. 


. . ap tye . . iri g 
Finally, among the group tests, inhibition of distraction was rejected, as requiri?? | 


the removal of individual differences in sensory acuity ; recall, on the grounds that it 
required too much skill in administration and scoring ; fluency, on the grounds that un" 


scoring was necessarily to some degree subjective; and projection as not being suit® - 
for P-technique studies + detects that his choice, nob . 
aning. 


anna » Since once the subjec 
explanation is wanted, the test changes its me 


On the individual tests, although decision ti 
test), psychogalvanic response, pulse and systol 
loadings, it is unreasonably taxin, 


. P enc? 
ne (on a paired comparison prefere? J 

ic blood pressure changes give the ie 

g for subjects to have the arm cuff inflated a hund? 


y stopping the circulation, this device can hardly wv 
nely applicable battery. It is alse 2 
annot be simultaneously gathered # * in 
3 en. This economy has proved possib"® 
some circumstances, but generally only in conj i i 4 sae: istin® 
astances, unction i re as dis 

from an objective test device. J with a questionnaire 

Thus, to summarize, tone group tests were selected for the routine situation” 
Information, Word Association, Utilities and Autism, to give them their brief nam § 
each representing a different motivation component. For research, this MAT batten 
has firstl tension i i individua i i 

y an extension including three individual tests (Decision Time av gt 


Psychogalvanic devices), and secondly a possible wider extension to twelve sU | 


& 
misbelief device; fluency, or cues to interest action; choice of means for ends; 2 
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in all. The latter, to be used when maximum reliability and validity are required, 
is assembled by adding to the above seven subtests the devices labelled Recall, 
Fluency, Systolic blood pressure change, Auditory distraction and Pulse change. 

The present research, however, operated with the core of four devices only, con- 
stituting the most widely usable MAT. Each device had six to nine items per attitude, 
and the four subscores were converted to standard scores and added, therefore, with 
equal nominal weights and without ipsatization. It would also be of interest to factor 
separately the same set of attitudes measured respectively on the unintegrated, or 
unconscious, and the integrated components, but our initial analysis is of one single 
interest score, nominally giving equal weight to integrated and unintegrated com- 
ponents, for each of the 28 attitudes. 

Each of the attitudes to be measured (see Table 3 below) was first written out in the 
standard form (Cattell, 1956): 


‘I want to such an extent to do this with that’, 


to clarify the exact course of action around which the stimuli to be presented in the 
items must be designed to cluster. However, no attempt at item analysis within the 
attitude scales was made prior to the factor analysis, since our principle of validation 
required that such item analysis should be carried out against the dynamic structure 
factors found later in the analysis. 


IIL. PLan or Tue EXPERIMENT 


Research generally has an exploratory stage where the hypothesis is no more 
specific than that some structural relations exist to be recognized—and a stage of 
consolidation—where particular hypotheses generated from observed relations are 
to be checked. Ten years of systematic experiment by the senior author and his 
associates have brought dynamic structure research with objective measurement to 
a good degree of precision. The present research plan was, therefore, to check not on 
all the known factors, but only on a selected set likely to constitute a battery of 
greatest use for clinical and experimental research. In fact, the re-determination was 
necessary mainly because (a) the choice on utility grounds might not coincide with 
the list of most strongly replicated and confirmed factors; (b) 
construction, in any case, required fresh determination of the 
test items were to be validated in the sample. 

To meet the demand for a relatively simple battery we decided not to exceed t 
factors. (Many experimentalists may be interested only in one Diebler ae 

] _ s 2 5 
ea aa men ae os the rN easing and super-ego, 
ave known and comprehensive researches eared ee — ; ee =e 
compromise seemed to be the construction of kw ate st ole at oe 
factors and together covering 18 of gr i fe sie ? Mpidiaglrun 

lors a g vering greatest importance. This division was also 
designed to provide two instruments for rather different purposes, one being framed 
iti a more clinical, ane he other with a more occupational orientation to motivation 
°ssment. The interest-adjustment test (LAT) which constitutes the latter will be 
described elsewhere. The immediate practical outcome of the present research is 
called the motivation analysis test (MAT) and is clinically and experimentally oriented 


the subsequent test 
factors against which 
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A survey of clinical opinion suggested the inclusion of five ergic tension measures 
and five sentiment development measures, and taking also into account the current 
motivation measurement needs of learning theorists and students of perception, We 
finally settled on the list in Table 2. 


Table 2. Factors chosen for representation in the motivation analysis test 


No. of attitudes No. of attitudes 
Ergs representing each Sentiments representing cach 
Sex 2 (nos. 3 and 4)* Self sentiment. 8 (nos. 21—28) 
Self assertion 2 (nos. 5 and 6) Super ego 4 (nos, 17—20) 
Narcistic sex 2 (nos. 7 and 8) Sweetheart-spouse 2 (nos. 15 and 16) 
Fear 2 (nos. 1 and 2) Parental home 2 (nos. 13 and 14) 
Sadism-pugnacity 2 (nos. 9 and 10) Career 2( nos. 11 and 12) 


* These are the defining numbers of the attitudes in Tablo 3. 


The chief problems in this list arise from the clinicians’ request for three variables 
sadism, interest investment in spouse, and attachment to parental home—which have 
not clearly emerged as unitary factors in earlier research. Although clinicians, e.8: 
Freud (Freud, 1949), confidently allege a sadistic need, attitudes representing 
destructive tendencies and pain infliction for its own sake (or as algolagni@) 
had failed to appear in the studies of Cattell & Miller (1952) and Cattell & 
Baggaley (1958), in the sense of clearly loading a single factor. None could be fou" 
either with the character of pugnacity (a term more cleanly separable from assertio? 
than is the popular term ‘aggression’) or of sexual sadism. Pugnacious avtitudes 
directed to the destruction of frustrating objects, loaded principally the fear erg @? 
possibly a sentiment recognizable as love of country. The theory had been tentativ® y 
stated that pugnacity is a unique ergic structure in having no independent energy "4 
its own, by drawing its energy only from whatever other erg is frustrated (the need OF 


security, therefore, by inference, being the most frustrated in our age). However} 


these cases we agreed to try again, devoting particular care to the choice of attitud? 
(to represent both sadism- 


: ‘ » sh ese 
‘ pugnacity and sex-sadism concepts) and of the items for thes 
attitudes. 


From the standpoint of 
represent each hypothesiz 
and because of the speci 
was raised for these from 
response paradigm for an attitude i i i av. Y 
be seen that the variables listed re pypaeniae see meres tae 
most cases these attitudes are exact re 


: ve tO 
good factor analytic technique, it is always necessary 4 
ed factor by a minimum of two variables (attitudes here 

al interest of the super-ego and self-sentiment the nu™ 


two sentiments respectively to four and eight. The stimu vil 


the 


al testing time wag 9 h . 
important = as 2 hr. 40 min. ab? 
fen Rapoviath aapestt of the -wresany experiment was that the measures shoul jp 


administered to a less homogeneous grou © 
: : : p than the les employ’ 
the earlier studies. For in the design of a generally Si. tame repewieee P cost) 


Self sentiment 
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Table 3. List of 28 


Dynamic factor 


Escape org (fear) 


Mating erg (sex) 


Self-assertion erg 


Narcissism erg (sensuous) 


Sadism erg (sex?) 


Career sentiment 


Parental sentiment 


Sweetheart sontiment 


Super ego sentiment 


attitudes hypothesized to mark 10 dynamic factor structures 


9 


10. 


ll. 


27. 


28. 


Brief designation 
of attitude 


Fear Atom-bomb 
Reduce death 
Fall in love 


Satisfy sex need 
Smartly dressed 


Increase status 
Easy time 
Enjoy delicacies 
Destroy enemy 


Seo violence 


Learn skills 


Stick to job 
Proud of parents 


Parents guidance 
‘Time with sweetheart 
Gifts for sweetheart 


Satisfy duties 


. End vice 


Be unselfish 
Avoid sinful sex 


Good reputation 


- Normal sex 


Look after family 


Proficient career 
Control impulses 


Self respect 
Be sane 


Know self 


Statement of complete paradigm 


I want my home better protected against 
tho terror of an atomic bomb attack 

I want to see the danger of death from 
disease and accidents reduced 

T want to fall in love with a beautiful woman 
—a handsome man 

I want to satisfy my sexual needs 

I want to be smartly dressed with an appear- 
ance that commands admiration 

I want to increase my salary and social 
status 

I want to lie in bed in the mornings and 
have a very easy time in life. 

I want to enjoy fine foods, fine drinks, 
candies and delicacies 

I want my country to go all out to destroy 
tho enemy 

I want to seo movies or plays showing gang- 
ster fights and violence, where many people 
are injured or slain 

I want to learn more about the technical 
skills in my job to be 

I want to stick my job or chosen career 

I am proud of my parents and want them to 
be proud of me 

I want to turn to my parents for affection, 
comradeship and guidance 

I want to spend time with my sweetheart, 
enjoying our common interests 

I want to bring gifts to my sweetheart, to 
share in his or her delight in them 

I want to satisfy my sense of 
country and my God 

I want to see the ond of gambling, idleness, 
excessive drinking, prostitution and all 
other forms of vice 

I want to be unselfish in all my acts 

I want to avoid sinful, improper occasions 
of sexual expression 


I want to maintain a 
common respect in 


duty to my 


good reputation and a 

my community 

I want a normal, socially acceptable relation 
to @ person of the Opposite sex 

I want to look after my family so that it 
reaches approved social standards 

I want to be proficient in my career 

I want to keep my im 
and proper control 

I want never to dama; 
respect 


pulses under sufficient 


© my sense of self 


I want never to lose my mind (become 
insane) 


I want to know myself hetter 


64. R. B. Carrez, J. Horn ann H. J. Burcurr 


to demonstrate that the structure holds over the ra 
as to have items validated in the wider population. 
was one of 117 males ranging in age from 17 to 43 ( 
12 semi-skilled and skilled workers), 100 females 
45 in college; 34 semi-skilled and skilled workers). 
was relatively heterogeneous in its sampling of the 
sufficient range in sex, age and educational leve 
found need no longer be considered restricted t 
Each subject did all the tests on a single da 
ability and personality tests one deals with 
week with changing stimuli and satisfactio 


nge of intended use, as well 
Accordingly, the sample used 
28 in high school, 77 in college; 
, aged 16-58 (21 in high school: 
Thus the sample of 217 subjects 
adult population, and at least gave 
| to ensure that the factor structure 
oO young adult males. 
y, since in dynamic, as distinct from 
a picture which may change from week to 
ns. 


the method originally suggested by Ledyard T 
secondly by the method of using unit commur 


Since we had hypothesized ten factors, 


we rotated 11 on the assumption that if the eleventh were really unnece! 
the rotation. After ten visual rotations beyond an analy 
hyperplane count (i.e. percentage of zer 

50 to 61%, 


and obtained a statistical indication centring on 1, 


ssary, it would collapse 
tical ‘oblimax’ position, which raised t! S 
°, or negligible loadings in the whole matrix) yO 
mple structure position was obtained, since the hype 
em) had remained level for the last three rotations. ae 
ple structure in terms of standards of published studi 


Sere ; e 
by a modification of Bargmann’s (1953) criterion. Tb 
he 11 factors ar 


+tioD. 
: able 4. Thus self-assert! “ 
the self-sentiment and the care : 3 satisfactory hyperplanc 
which might arise from these naturally i ce in the whole personal n 
‘ 5 a 
> case of the self-sentiment 


presents th, 4 sis r eleven rotations. ples f° 
ents the accepte: test fact, i Tho a riable i 
in the order presented in Table 3 Pp’ actor resolution. The attitude vai "8 


den ed briefly by a couple of words, and the facre. 
have been Rta lip a sequence of their emergence into the order of ding? 
" at high values g' n the diagonal. The diagonal 10a” io 
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self-sentiment, although the latter may be due to most of our subjects (students) not 
having to maintain families. Most of the unexpected loadings, however, are consistent 
With traditional clinical views as to the direction of sublimation for particular ergs, 


Table 4. The dynamic structures emerging from attitude correlations 


1 2 3 4 5 6 7 8 9 10 ll 

1. Fear atom bomb 46-16 -24 —04 36 08 I4 -10 —-14 00 21 
2. Reduce death 58 00 —13 10 —12 13° -—07 02 0s —10 10 
3. Fall in love O+ 54 07 06 07 —20 05 -13 07 O07 —03 
4. Satisfy sox —16 64 ll os —12 07 —38 03 -—09 ~—06 00 
5, Smartly dressed -—12 00 41 16 —14 -—19 20 —14 Ol -15 03 
6. Increase status +16 12 28 09 -17 20 -—20 —09 Ol 10 03 
7. Easy time —-ll —O01 34 10 235-16 —28 13° —05 32-29 
8. Enjoy delicacies 52 -18 12 44 07 02 —04 08 00 10 =15 
9. Destroy enemy —05 —16 12 03 57 OL —06 05 Il ~05 00 
10. Seo violence OL 22 -18 42 21 00° —19 Ol —04 ~)7 07 
11. Learn skills O4 OL 21 I4 Ol 73° —02 05 O4 0S —06 
12. Stick to job 10 05-10 —43 —os 45 -—14 ~02 26-08 ~06 
13. Proud of parents -—ll 09 24-01 —02 O4 78 07 Ol Q4 06 
14. Turn to parents 10 00 08 —17 +—19 —05 82 —-Ol —04 ~o) —08 
15. Timo with sweotheart —04 — 13° -—10 10 —01 —06 12 76 —-02 ~— 01 —06 
16. Gifts for sweetheart O4 13 10) —06 OL 00 14 83 Ol 00 0s 
17. Satisfy duties 05 —-18 139-10 -11 IS) —07 17 44 _ 06 30 
18. End vice — O04 12 —39 ~-10 00 Il —0O1 iy 33 19 —192 
19. Bo unselfish — 04 07 16 -O1 0s —02 09 09 62 02 ~—10 
20. Avoid sinful sox O4 14 -17 06 -11 07 16 —07 53 ~02 12 
21. Good reputation -—138) -21 02 22-16 —02 00 —16 15 32 07 
22. Normal sox 12 43 Ol —O4 15 20 14 17 —04 32 ~07 
23. Look after family I4 -13 -04 —o1 00 —05 22 —02 00 06 ~—43 
24. Proficient career 32 10 57 10 18 17 16 —-03 ~-)) 38 06 
25. Control impulses 24 —07 -—03 ~—09 10 —22 —05 06 23 30 43 
26. Solf respect —07 -—08 —o4 10 —0S ll O+ O07 —04 58 —o02 
27. Bo sano O4 16 03 06 0s 04 10 —02 19 50 09 
28. Know self 36 12 Ol —03 ~0O7 -14 07 05 08 33 ~-14 


Significanco of factor: P < 9-10 0:05 0-16 0-001 0-007 0-16 0:05 0-05 0-003 


Table 5. Correlations among ergs and sentiments 


t' 2 38 4 5 6 7 «6 9 w 
1. Fear oa 27 13° -05 ~o1 —26 —42 —0 = 9 
2. Sex —~ TF —28 07 -08 ~49 _33 te ae pe ~ 
(—. - = = aso —e B cae e 
B. imu =. = = ww 11 Wt =J8 32 95 30 
6. Careor = _ 2 = a 31 18 -—26 —0o5 —20 Ol 
7. Parental = ans =e = ral _ 00 15 06 —20 00 
8. Sweetheart i er aes _ _ 11 25 —30 0s 
9. Supor-ego Ss tt a ay fe oe _ = 1 16 ~09 
10. Self — ay — ses as _ roe ‘ot = 06 —97 
ll. Puritan self — _ a ee 


as follows. Fear appears to express itself in drive to success j 
in eating. Sex desire, not unnaturally, intrudes into the sel “sentiment ideal of 
Achieving a good adult sex adjustment. Self-assertion enters into success in he 
’ . Success sareer 
More than does the self-sentiment which career was intended to — 


represent. Narcigsig 
'S opposed to the onerous ‘stick to the job’ atti Sadi ttn 
~~ he job’ attitude. Sadism loads fear of the atom 


Gon. Psych, 53,1 


Neaveor, and in indulgence 
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bomb (tied into a reaction formation?). To have an easy time is unexpectedly a ar 
of the self-sentiment—unexpected at least by McDougall, but making sense in ter on kg 
the concept we have been developing from experiment (Horn, 1961). Finally the : arn 
defined sentiment of attachment to parental home and values has an apprecia 
unexpected negative loading. ie 
The eleventh factor, though provisionally named a residual, is neverthe es 
psychologically consistent and interpretable. It combines self-control, eg 
indulgences, working hard and satisfying a sense of duty. Future research must me 
whether this is a fragment properly belonging in the super ego, or whether there exists 
a second type of self sentiment which might be called a ‘ Puritan Ethic Self-Sentiment 
incorporating more puritan or stoic values than the main self pattern of our time. AD 
even more likely hypothesis is that this is a pattern produced by and peculiar to the 
distinctly older subsample within our sample.* 


Vv. Construction OF THE MOTIVATIONAL ANALYSIS TEST BATTERY 


(i) Item analysis. The results in the last section were in the nature of a final cheek 
on factorial structure. In general, with the partial exception of the narcissistic e'S 
(probably on account of weakness of items) the factors found 
next aim was to construct the test batt, 
to select the most efficient items. 

Several possibilities were considered at this point. The items in each attitude 
scale could be validated either against the pooled score for t] 
the factor on which the attitude loaded. T 


were as hypothesized. The 
ery in the light of these results and in particular 


using Thomson’s (1949) meth 
programmed for an electron} 


echnique face-valid hey 
which are not too numerous for determinin: a . 


it! 

* The unrotated matrix, transformation matrix, ete., 0 i dep of 
Z . » 6tc., on wh: : been be’ 
with the American Documentation Institute, when ‘eromnch the above is based have o 
6572. The correlations among the o| 


for theoretical developments on the relations of ergs and sentiments, 
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Some positive relation to the particular criterion, were dropped from the several 
factor scales. Z 

The items remaining generally correlated about + 0-2 or +0-°3 with the relevant 
criterion, which seems to be, in our experience, about as satisfactory a result as can be 
achieved, allowing for the heterogeneity of the test devices and the need to maintain 
Suppressor action on unwanted factors, 

(ii) Reliability and factorial validity. The final MAT as published (Cattell, Horn & 
Sweney, 1961) was still further modified by the inclusion of a few items in place of the 
weaker ones on two or three factors. The latest information on reliability and validity 
is given in detail in the Handbook, but further work is required with new samples. 
The internal consistency of the ten factor scales as determined by the Kuder-Richard- 
son formula 20 ranges between 0-30 (sentiment to parental home) and 0-76 (self- 
sentiment), with a mean of 0-47. These figures seem low, for two reasons. First, 
the fact that each attitude is measured by four separate devices inevitably works 
against homogeneity. Secondly and relatedly, the Kuder-Richardson coefficient 
(being in effect the mean of all possible splits) is probably 
measure. One should perhaps have computed a ‘herring 
randomly splitting subjects’ scores as measured by eac 
summing the four sub-scores and correlatir 
realistic estimate. 


Factorial validities of the ten scales were in fact obtained by an analogous method 
and ranged between 0-36 (sentiment to parental home) and 0-85 (self-sentiment). 


When the test is lengthened by the construction of an alternative form, it is probable 
that these figures can be raised. 


not the most appropriate 
bone’ type of coefficient by 
h of the four test devices, 
1g with the other form, to obtain the most 


VI. Summary anp DISCUSSION 


The technique of factor analysis, generally with ‘blind? rotation of the factors to 
oblique simple structure, has been adapted in a series 


as sentiments or ‘ergs’. (Th 
and quasi-philosophical Overtones, 


i P i been identified 
sentiments, or acquired patterns of expressi ave ntified ag 
is Ssion — . 
institutions, E *pparently corresponding tos 


- These were chosen in the 
(sex, fear, assertion, Narcissism 
: »Super-ego, parental home ang 
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SKILL AND JUDGMENT OF FOOTBALLERS IN 
ATTEMPTING TO SCORE GOALS 


A STUDY OF PSYCHOLOGICAL PROBABILITY 


By JOHN COHEN anp BE. J. DEARNALEY 
Department of Psychology, U niversity of Manchester 


The paper describes an experimental stud 
psychological probability. Two First Division teams, a Universi 


tion of films of actual matches, S yas d ; the statistical 
records of lirst Division football S$ iscussi i ir managors. Tho results 
reveal systomatic relationships between 


skill and judgment in goal scoring. Theoretical assump- 
tions and implications are considered, 


I. Iyrropucrion 
The investigation to be described is an 


attempt to apply concepts and methods we 
have devised for the general study of sk 


ill and judgment in risk-taking to charac- 
teristic situations in football, for the footballer’s play, like athletic activity generally, 
involves risk in the sense that it is a form af ehaviowy in wneentaiaty Cohen, 
Dearnaley & Hansel, 1956, 1958a). 


The question may be asked whe 
of game theor 


t all be made explicit (Polanyi, 
ious and complex an affair that it 
tless actions 
ame theory. The fact that 
e to the use of 


but not to the application of psychological probability. For the Specifiability of ail 


the elements in skill is not a necess 


' together 
: his performance, 
ory in the Study of foot- 


Ss of actions at di 
rgenstern (1947) Matsa 


Mie al a (positiy, ie) pres the question: “May 
taking a chance”, of gambling, aie rte hegative) utility of the mere act of 
obliterates ?? They answer this quest; use of the é 
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uncertainty as such, irrespective of the outcome, then the psychological assumptions 
built into their theory may not do justice to the facts. Thus, in football, as indeed in 
many other situations, people vary considerably in their preferences for acting at 
different levels of uncertainty. True, it is experimentally difficult to disentangle 
psychological probabilities from subjective utilities, but there seems no good reason 
to suppose that differences in preferences for uncertainties are entirely attributable 
to differences in subjective utilities. 

The exclusion of the concept of a ‘specific utility of gambling’ seems plausible and 
legitimate to von Neumann & Morgenstern in terms of the ‘system of psychology. - - 
now available for the purposes of economics’. But they nowhere specify what this 
‘system’ is. Nor do they provide the specifications for the ‘much more refined 
system of psychology’ which would make it psychologically implausible and illegiti- 
mate to exclude the concept in question. 

Theories of decision-making, risk-taking and conflict, as well as systems of learning 
theory and conditioning generally assume as their model of a man a ‘rational’ creature 
who is expected to behave as Buridan’s ass. There are doubtless occasions when it is 
difficult to distinguish between human behaviour and the behaviour of Buridan’s ass- 
But it is not necessary to assume that man is only capable of such behaviour. AS 
elsewhere suggested (Cohen, 1960, 1961; Cohen & Cooper, 1961la, b), other models 
may prove more suitable, models which do not act in robot-like fashion but which 
resolve their conflicts by rendering their predicaments explicit and thus making it 
possible to engage in effective communication with themselves as well as with 
other ‘players’. 

The justification for an experimental study of football is based on the fact that the 
pattern of circumstances fluctuates from moment to moment, and appears different 
to each player. In order to establish principles or generalizations we must place the 
players in a simplified situation which remains constant and which is substantially 
the same for all players. 

A simplified situation must necessarily be somewhat artificial and may therefore 
not evoke the players’ full resources. Such an objection may be made against any 
experimental situation which is a simplified version of reality. We must weigh the 
advantages of obtaining relatively precise information in artificial circumstances 
ithe neon «fate, st degrees of experimental simplification and hpi 
na a : ave chosen for study is one which attempts to com)’”” 

e advantages o the laboratory with those of a ‘real life’ situation, though 
evitably sacrificing a little of each. 

The vo general qustions we have rt outst examine may be putas OY 

ip between a player’s assessment of his skill an4 
actual skill? 

(ii) hao is the relationship between attempting to shoot a goal and (@) the 
player’s distance from it; and (6) his confidence of success ? 

Pe! aero - clear that we are Dot attempting to measure levels of aspiration’ 
alas: at — would like to achieve, but levels of realistic expectation (Cober 
are mes am tin Ney fonship between them would be a third question whic 


Ee 
ee 
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Our principal source of data for answering these questions is experimental. We 
have, however, supplementary sources of evidence from films of three matches and 
from statistical records. 


II. PRocEDURE 

The experiments were conducted with players from two professional teams 
(Manchester United and West Bromwich Albion) in the First Division of the 
English Football League, the Manchester University first team, and the Manchester 
Grammar School first team. The investigations took place on their respective fields, 
which were of standard size. In three of the four teams, the regular goalkeeper was 
employed; in the fourth team the goalkeeper was a reserve, Each player was 
studied individually while playing against his goalkeeper, and no player was allowed 
to watch the experiment before he himself had acted as subject. 


Stage 1: Assessments of skill 

The player stood well within his own half of the field, at a distance from the goal 
at which he thought he had no chance of scoring, and facing the goalkeeper who 
stood on his goal line. He was asked to imagine that the goalkeeper would come into 
play the moment he (the player) would begin to take action in attempting to shoot a 
goal. He was free to think of kicking a statie or moving ball, whichever he preferred. 
Before making any attempt he was to assess his chances of success. 

With the ball at his feet, each player was then asked to approach his opponents’ 
goal down the centre of the field. He was instructed to stop when he first felt that he 
had a chance of scoring once in a hundred attempts. This point was marked by a 
small peg. 

Accompanied by the experimenter, the player then continued to approach the 
Soal while indicating the different points where he first felt he could score once, twice, 
three times, and four times in five attempts, and finally the point at which he first felt 

© could score ninety-nine times in a hundred attempts. These points were also 
marked by pegs. Before making these assessments he was told that he would 
Subsequently make five shots at the goal from each of the six points he indicated. 
hus, it was explained to him, the accuracy of his assessments would be measured. 


Stage 2: Longest shot attempted 

lane ting nearer his own goal than the point at which he thought he could = a 
oppo ma hundred attempts, the player, with the ball at his feet, ran. — chien 
inaig oe goal down the centre of the field. He was asked to imagine that co 
but § In an important match, had ‘broken through’ and was being hotly = : om 
first, Only the goalkeeper stood between him and the goal. He was tos . oe 
‘ Propriate moment. When he shot, the point at which he shot was mark agi 
© then made four further and similar shots from this point. The succe 


of the shots was noted. 


Peg, 
failure 


St ; 
“9¢ 3: Measures of skill 
e vhs player made five shots from each of the points at w 
Stimated 1 /5, 2/5, 3/5, 4/5, and 99/100 successes, and their succe 


e had 


hich, at Stage iL, ent 


gs or failure was ™ 
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Finally, the experimenter determined the furthest point from the goal at which ihe 
player succeeded five times in five attempts. This was necessary when any player 
had not scored 5/5 at any distance from the goal or when the distance between the 
points at which he felt he could score 4/5 and 5/5 was greater than 2 yards. 

The experimenter always kept level with the player, so far as this was possible, and 
he was able, within a margin of error of one yard, to locate the spot from which each 
shot was made. The pegs were coloured black on one side and white on the other and 
were so placed as to be inconspicuous to the player as he approached the goal. 


Stage 4: Method preferred by player in order to feel most certain of scoring. 

In this situation, the goalkeeper stood on his goal line 
of the field. The player was instructed to proceed in a 
attempt to score a goal while trying to make as sure 
would be successful. The goalkeeper, on the other hand, 
to prevent a goal. Both came into action at a signal 
method of play chosen by the player was noted and th 


shot was marked. The final point to which the goalkee 
Two observers were necessary, 


and the player at the centre 
ny manner he wished in an 
as possible that his strategy 
was instructed to do his best 
from the experimenter. The 
€ point at which he made his 
per advanced was also noted. 
one for the goalkeeper and one for the player. 
After this stage was completed, the distances from the goal line of all the points 
marked throughout the experiment were measured (to the nearest foot). 

The experiments took place in March and April 1960 and the number of players 
studied was 33, comprising 12, 8, 5 and 8 from the four teams respectively. 


(i) Assessments of skill UI. Resuurs 


Before considering our first question ( 
pattern of assessments. In Stage 1, th 
opponents’ 


see subsection (ii)), we must examine the 
e player indicated the distances from the 
to achieve different proportions of succes» 


Table 1. Average distances to the goal (in feet 


in expected success 


ps Expected success 
Team 1/100 1/5 2/5 3/5 416 99/100 N 
Manchester United 106 67 50 12 
West Bromwich Albion 96 68 55 39 29 19 8 
University 96 59 é5 46 36 28 B 
Grammar 116 7 BE 2 = . 8 
Mean 104 67 52 as 


42 31 21 
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On a priori grounds it would not be entirely unreasonable to assume that, in 
general, estimates of success would increase as the distance to the goal decreases and 
with the corresponding increase in angle subtended by the goal. The data in Table 1, 
the last row of which is plotted in Fig. 1, show the form of this relationship, which 
enables us to state the mean distances corresponding to particular expectations of 
success. The general form of the relationship characterizes each individual player, 
and our data make it possible to specify for each player the particular distance 
corresponding to his varying expectations of success. All the players stated that any 
point nearer the goal than the one corresponding to an estimated 99 per cent success 
would diminish their chances of success because the goalkeeper would then be in a 
more advantageous position. 


os 1 
g 
8 06 
206 “a 
2 lz 
5 
E oak 
g 1 


as 1 4 
20 40 60 80 100 
Distance to goal in feet 


Fig. 1. Estimated and actual success at different distances to the goal. 
, Estimated; -——-—, performance. 


The variation between the rows in Table 1 is significant (P < 0-01). This variation 
principally consists in the fact that, except when the distance from the goal is great 
the West Bromwich team reaches any given level of confidence at a further distance 
from the goal than any of the other three teams; this is particularly striking at tk 
99/100 level. Furthermore, in respect to a given degree of confidence ane hi a 
farther away from the goal, the teams are in the following order: West Bro ire 
Grammar School, Manchester United, University. le 

Thus, although there are significant differences between the teams, the differ 
are not characteristic of professional versus amateur teams. The University i 
are the most cautious in the sense that they have to be nearer the goal than ai 
of other teams before they reach any particular level of confidence, ii 

The standard deviations about the means shown in Table 1 are presented in 
Table 2. 

An analysis of variance of Table 2 shows that the rows differ significantly 
(P < 0-01). Two points emerge. First, the two professional teams combined vary 
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more among themselves than the two amateur teams combined. At the 1/5, 2/5 ~ 
3/5 levels, P < 0-05. Since the means of the professional and amateur teams do ae 
differ significantly, this suggests a greater heterogeneity of play among the ee 
sional teams. One reason for this difference might be the absence of players with 
powerful kicks among the amateur teams. There is one exception to this, the large 
variance of the Grammar School team at the 1/100 level which reflects its large mean 
(116 ft.), itself the result of very unrealistic estimates on the part of two schoolboys. 
Secondly, in general, standard deviations decrease as the distance to the goal 
diminishes, as is to be expected (P < 0-01). If so, the magnitude of the standard 
deviations might be expected to reflect the magnitude of the means. This is so except 
in the case of Manchester United, which has larger standard deviations at the 
1/5, 2/5, 3/5 and 4/5 levels than would be predicted on this ground. 


Table 2. Standard deviations (in feet) of the distributions of the distances, 
the means of which are shown in Table 1 


Expected success 


Team 1/100 1/5 2/5 3/5 4/5 99/100 
Manchester United 24 14 12 10 9 4 
West Bromwich Albion 16 12 9 1 5 5 
University 7 4 3 4 6 4 
Grammar 20 5 6 5 6 5 


The differences between the standard dey 


to mean that the play of Manchester U 
of West Bromwich. 


iations of the teams might be interpreted 
nited fluctuates more widely than that 
m variability is, however, more complex 
erhaps not be entirely safe to argue from 
a given team to differences between this 
time. On the other hand, interchange of 
ell produce more effect than a corre 
ty. 


‘ ty of our two professional teams with the wee! 
by week changes in their place in i 


these changes which catch the 
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occasions that each team plays every other team; (b) sequences of victory (or defeat) 
as compared with successive alternations; (¢) systematic differences between the first 
and second halves of the season; (d) changes in the composition of the teams; and 
(e) number of goals scored. An analysis of variance of such information, which is 
beyond our present scope, might, in fact, reveal such multiple sources of variation. 


(ii) Accuracy of assessments of skill 

Each player made five attempts to score a goal at each distance marked at Stage 1. 
He was advised to perform to the best of his ability, and not to try and make his 
assessments accurate retrospectively. The degree of accuracy achieved is shown in 
Table 3. We have omitted to show the means at the 1/100 and 99/100 levels because 
at the former level only one player scored at all and at the latter level only five 
players failed to score at every attempt. It should be noted that at the 99/100 level 
the player can score less than 5/5 but he cannot score more than 5/5. Hence the mean 
performance is bound to fall short of 5/5. A similar argument, but in the other 
direction, applies to the 1/100 level. The means would therefore be misleading. 


Table 3. Average number of successful shots in relation to 
expected success 


Expected success 


a 
Team 1/5 2/5 3/5 4/5 


N 

Manchester United 0-3 1-5 2-5 4-2 12 
West Bromwich Albion Ll 2-1 31 34 8 
University 1-0 24 3-0 3-6 5 
Grammar Ont 1-1 2:3 3-6 8 
Mean 0-7 1-7 2-7 3:8 _ 


The assessments of success were only made while the player was approaching the 
goal because this procedure resembles actual play. Theoretically, the estimates could 
equally have been made when the distance from the goal progressively increased. 
The method adopted, as we may presume from previous experiments (Cohen ef al. 
1958), has the effect of giving rise to more confident estimates at any given distance 
than if they had been obtained in the reverse or random order. 

PGE bar ror eeepc area? trait hee ioe abetting 
; a and performance: one third of the 

estimates are accurate. The expected performance is slightly overestimated, since 58 

of the 132 estimates are overestimates, 29 are underestimates and 45 are accurate. 

The differences between estimates and performances are much the same in the 
four teams, although there are signs that Manchester United overestimates its 
performance and that West Bromwich (to a less extent) underestimates it. It is 
perhaps no accident that the youngest team shows a significant mean me in 
assessment of skill in two out of four instances; in both cases, the error is an over- 
estimation of skill. 

We have already given a reason for omitting from Table 3 the means at the 99/100 
level. A measure of the accuracy of estimates at this level may be obtained by com- 
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paring the furthest distance at which the player thought he could nearly always 
succeed with the furthest distance at which he did, in fact, always succeed. This 
comparison is shown in Table 4. 


Table 4. Mean farthest distances (fect) at which players succeed 5/5 
and believe they will succeed 99/100 


Believes he 
Succeeds will succeed 
Team 5/5 99/100 Difference 

Manchester United 26 19 T 
West Bromwich Albion 30 28 2 
University 24 17 7 
Grammar 25 19 6 
Mean 26 21 5 


It might be objected that such a comparison is not strictly accurate because the 
distance at which the estimate is made relates to 99/100 and the other distance to 
five successful shots in five attempts. We may reply th 
the players to make a hundred shots and the 
for five successful shots in five attempts. 


At the 99/100 distance all four groups of players appear to underestimate their 
ability. Even the Grammar School players, on the average, think that in order to 
succeed 99/100 they must be, at most, 19 ft. from the goal whereas they succeed 5 times 
out of 5 when they are 25 ft. away. Much the same applies to the other teams. The 
players’ assessments, however, may actually be more accurate than would appear 
from Table 4 since it may be easier to score 5/5 than 99/100. 

The suggestion of overestimating at the further distances (Table 3) and of under- 
estimating at the nearer distances (Table 4) is consistent with the results we hav 
obtained in a number of other experiments (Cohen & Hansel, 1956a, b), namely, that 


people tend to overestimate their skill when the task seems to them hard and t° 
underestimate it when it seems to them easy. 


at it was impracticable to ask 
players were reluctant to specify a point 


(ili) Longest shot, i.e. farthest distance rom the : i ne 
ienitniae fi opponents’ goal at which a player fi 

In previous investigations we 

have found a useful measure —, TaEBay ween ‘aa an. 
k-taking level’, by which we me 

pared to undertake. In the pres? 


ychological probabilities 


, yer individually by i 
between his assessments and distance. The final ¢ 


performance of the four teams expressed as 
The variation between the mean ] 


~ 


_ happen to be closely alike in the present instance because 
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prepared to make their longest shot, on the average, farther away from the opponents 
goal and at a lower level of confidence or, in other words, at greater uncertainty. 

The mean maximum risk-taking level ranges from 0-08 to 0-33, which corresponds 
to statistical probabilities ranging from 0-10 to 0-16. The distances for the longest 
shot of each player are, with two exceptions, shorter than the 1/100 distances (see 
Table 1). 


Table 5. Mean distances at the longest shot, 8.D.’s maximum risk-taking 
levels (is), and corresponding performance 


Longest 
Team shot o ni Performance 
Manchester United 59 11 0-29 O-16 
West Bromwich Albion 83 1+ 0-08 0-10 
University 51 14 0-33 0-16 
Grammar 68 16 0-27 0-16 


Table 6. Margin of hazard and margin of safety 


Margin of Margin of 
hazard safety 
Team (ft.) (ft.) 
Manchester United 33 35 
West Bromwich Albion 53 56 
University 27 39 
Grammar 43 49 


Further light on the characteristic feature of West Bromwich to which we 
have just referred is shed by two further comparisons, namely, (i) between the 
longest shot attempted and the longest shot at which the player succeeds 5/5; and 
(ii) between the longest shot attempted and the longest shot at which the player 
thinks he will succeed 99/100. The two resulting differences we call margin of hazard 
and margin of safety respectively; they are presented in Table 6. 

The ‘margin of hazard’ indicates the greatest danger of failure which a person 
incurs. Thus, the order of the teams in respect to the greatest danger of failure they 
are prepared to incur is West Bromwich, Grammar School, Manchester United, 
University. The variation between teams in the margin of hazard is statistically 
significant (P < 0-05); a difference of 16 ft. is necessary for this level of significance 
to be achieved. 

The variation in margin of safety, however, just falls short of significance at this 


level. The margin of safety need not closely resemble the margin of hazard They 


: a es what th 
actually do is very similar to what they think they can do. e players can 


The general view among managers, so far as the longest shot is cone 
the better player would shoot ‘late’ if possible, despite the fact that he ma, b 
tackled within the penalty area (54 ft.). He would shoot at 75 ft. if the Enel : 
could be caught unawares, but never from more than 120 or 150 ft. In ehovt a 
things being equal, the better player would shoot nearer to the target. How near 
would feel it necessary to get would depend on how he assessed his strength and 
accuracy of shot. Some managers expressed the view that the better player would 
not shoot at a distance less than 54 or even 36 ft. 


erned, is that 
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(iv) Players’ preferred method 

At Stage 4, when the player was given an opportunity of demonstrating his 
preferred method of shooting a goal, the goalkeeper moved forward to meet the 
attack. We found that the players adopted one of three methods: («) shooting at the 
goal when the distance to the goalkeeper was still considerable; (b) waiting until the 
goalkeeper was within a few yards and then making a hard shot along the ground; 
and (c) attempting to take the ball past the goalkeeper and then shooting at an 
undefended goal. The three methods are not, however, to be regarded as mutually 
exclusive in an absolute sense because a player who prefers the first method might 
find himself compelled to try the second or third methods. The methods adopted by 
the different groups of players are shown in Table 7. 


Table 7. Methods adopted by players 


(b) (c) 


(a) Shoot close Attempt to 
Shoot from to the pass 

Team a distance goalkeeper goalkeeper 
Manchester United 10 1 1 
West Bromich Albion 4 1 3 
University 1 0 4 
Grammar 5 1 2 

e 

Total 20 3 10 


There were 29 goals in 33 shots. It is clear therefore that when the player can take 
the initiative in this way he is in a decidedly advantageous position. The four playe’? 
who failed to score comprised two from Manchester United and two Grammar 
School boys. One player from each of these teams failed in using the first method ane 
one from each team failed in using the second. The majority of the managers preferre 
either the first or, to a slightly less extent, the third method. a 


(v) Reliability of measures 


We have obtained an indication of the consistency of the measures from oP? 


professional player, internationally famous, who repeated the experiment @ wook 
later. His distances correspondin: ; 


. . . 0 
; ; g to his varying expectations of success on the al 
occasions are shown in Table 8, 


Although the absolute differences ( 
levels of expected success, the perce: 


point of view of reliability, is the one 
On the two occasions, the five attem: 


——— 
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Table 8. Distances (in feet) corresponding to variations in expected success 


Percentage 
First Second difference 
Expected experiment experiment Difference (a)— (6) x 100 
success (a) (b) (a)— (0) (a) 
1/100 114 121 -7 —6 
1/5 83 83 0 0 
70 61 9 13 
5A 48 6 11 
4/5 40 35 5 13 
99/100 32 24 8 25 


TV. SuppLeMENTARY VIDENCE FROM FILMS 


_() We have tried to determine, from films taken of three football matches, the 


number of attempts made at shooting a goal and the distance from the goal at which 
they are normally made. The three matches studied were the Football Association 
Cup Final between Manchester City and Birmingham City in 1956, the European Cup 
Final between Eintracht and Real Madrid in 1960, and a First Division League match 
between Manchester United and another team. 

(ii) This last film was obtained by filming our team’s play in the opponents’ half 
of the field. The film was taken from a position above the field in the first row of the 
Yrandstand, so that the white lines appeared in each frame of the cinefilm. The play 
was analysed by finding the frame in which the attacking player made an attempt at 
shooting a goal. His location on the field of play was determined by his relationship 
to the white lines. The accuracy of the estimated positions 18 subject to an error of 
approximately +3 ft. 

In this First Division match our team made 22 attempts to shoot a goal of which 
3 were successful. These 3 successful attempts and 13 unsuccessful ones were analysed 
in respect to distance and angle from the centre of the goal. The three successful 
attempts were made at small angles of 35°, 11° and 22° respectively. As our experi- 
ments were made at an angle of 90°, it is not entirely proper to compare our longest 
shot (59 ft. +11) with the distances at which the three goals were scored i.e. 90, 33 
and 60 ft. respectively, but two of these latter distances are less than our mean 
longest shot plus one standard deviation. 

A situation arose during this game which closely resembled one of our experimental 
situations. A Manchester United player had made a break-through. The distance 
from the goal at which he shot (unsuccessfully) was 63 ft., which is approximately 
the distance in the experiment (Stage 1) at which he thought he could succeed twice 
in five attempts, although in the experiment he never succeeded at this distance. 
His longest shot at Stage 2 was 74-75 ft., and at Stage 4, his preferred method was to 
shoot from 40-45 ft. It happens that this player is the one for whom we have two 

in subsection (v) of the Results. 
sets of data set out ; . : ‘ 
A detailed comparison between this film and our expenimient is not possible in 
relation to individual performance because of the invariable presence of other 
players near any attacker. We may, however, compare features common to a 
number of players with the experimental results. Thus all attempts to shoot a goal 
6 Gen. Psych. 53, 1 
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which were more or less perpendicular with the goal were within the penalty area, 
and at a distance corresponding experimentally to at least two successes in five 
attempts. 

We recognize that most goals are scored from within the penalty area, and this is 
borne out by our own film data. Many goals are therefore scored not by straight 
shots but by ‘side foot’ efforts. In our experiment the players were perfectly free 
to kick directly at the goal or to proceed by ‘side foot’ efforts, 

The actual positions on the field from which shots, successful and unsuccessful 
were made are shown in Fig, 2. 


Penalty area 


Penalty spot------- 


{e} e 


fe} 
Goal area e 
——=<== 


Fig. 2. Position from which shots at the goal were mado by the first professional team in a 
League match. @, Successful shot; O, failure. 


We remind the reader that the width of the goal is 24 ft., the goal area extends to 
18 ft., the penalty spot is 36 ft. from the goal, and the penalty area 54 ft. from the 
goal. In the experiment the distance 18 ft. corresponds to an estimated success of 
approximately 99/100, the distance 36 ft. to 3/5 or 4/5, and 54 ft, to 2/5. 

(iii) Unfortunately we were not able to analyse the two other films in the same 
way because they were not taken with our aims in mind. Nevertheless, we are able 
to draw certain conclusions with regard to (a) successful and unsuccessful attempts 
inside and outside the penalty area; (b) the number of attempts at shooting & goal in 
the two halves of the game; (c) attempts by winning and losing teams. The relevant 
information is presented in Tables 9-12. 

First, we note the far greater frequency of successful shots within the penalty area 
than outside it. There were 13 successes out of 44 attempts within the penalty area 
and only one success out of 32 attempts outside it. In the European Cup Final, 7 of 
the attempts were made within the goal area, and of those 6 were successful. Thus, in 
actual play, as indeed in our experiment, the chance of scoring @ goal increases ag the 
attempt is made nearer the goal, as may be expected. 


Secondly, the total number of attempts declined during the second half of the 
game in both matches, as shown in Table 10. 


f 
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Thirdly, the winning teams make more attempts within the penalty area than the 


losing teams. Outside the penalty area, the number of attempts made by winning 
and losing teams is much the same (see Table 11). 


Table 9. Successful and unsuccessful attempts within and outside the 
penalty area in two Cup Final matches 
B.A. European 


Cup Final Cup Final Total 
Within penalty area 


Successful 4 9 13 
Unsuccessful 15 16 3L 
Outside penalty area 
Successful 0 il 1 
Unsuccessful ll 20 31 
Total 
Successful 4 10 14 
Unsuccessful 26 36 62 


Table 10. The number of attempts in the first half and the 
second half 


FA. European 
Cup Final Cup Final Total 


First half 18 24 42 
Second half 12 22 34 
Total 30 46 76 


Table 11. Attempts within and outside the penalty area by 
winning and losing teams 


Within Outside 
penalty penalty 


area area Total 
F.A. Cup Final 
Winners 12 4 16 
Losers © % 14 
European Cup Final 
Winners 16 12 28 
Losers 9 9 18 
Total 
Winners 28 16 a 
Losers 16 16 39 


A further question may be asked: do the winners dj 
making more successful attempts? or in also mak 


also made more unsuccessful attempts, and in the F. Pe em Cup Final the winners 
make the same number of unsuccessful attempts. 
We should add that, from our own experience in filming and analysing a match, it 
is on occasion difficult to decide whether a shot ig an attempt at a goal or not, but this 
difficulty rarely occurs. ? 
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We cannot, of course, generalize from two matches. More evidence on these 
matters is required. There is, however, nothing in the evidence from the films that is 
in conflict with the results of our experiment. 


Table 12. Numbers of successful and unsuccessful attempts made 
by winners and losers 


F.A. Cup Final European Cup Final 
A 


r + 7 — 
Attempts Winners Losers Winners Losers 

Successful 3 1 x 3 

Unsuccessful 13 13 21 15 
Total 16 14 28 18 my | 


V. GENERAL DISCUSSION AND CONCLUSIONS 


In subsection (i) of the Results we have considered the relationship between 
expectation of success and distance from the goal. Since the width of the goal is 
fixed, the angle subtended by the goal must vary with distance. Expectation of 
success varies directly with the angle, though not necessarily in simple linear fashion, 
and inversely with distance. 

Let us now assume that the width of the goal could be varied. Distance from the 
goal could be held constant while varying the angle, and vice versa, the angle could 
be held constant while varying the distance. Under such conditions it would be 

possible to specify the precise relationship («) between distance and expectation of 
success and (b) between angle and expectation of success. The study of these relation- 
ships are of interest for the experimental psychology of visual perception and skill 
and we are undertaking further experiments to elucidate them. e" 
In the game of football itself the width of goal is, in fact, fixed, and perceptual 
constancies may decisively affect play. Other variables too, may influence the 
player’s judgment and performance. Thus there is the anticipation effect, to which 
we have already referred (see subsection (ii) of Results), which may apply to his 
action as much as to his assessment of success. And there may he factors which do 
not derive from the game as such though they may disturb the player, and the 
onlooker may attribute the disturbance to defective play. We have in mind the report sg 


of a manager about one of his star 1 i i faire cd’ 
which disrupted his play. players who was involved in an affaire d’amow i 


Views among our mana 
players perform better or worse in the actual 


¢. Possibly 


game than during training | 


, but vi : 
play far worse’; and on the other, the rai ra gine eter cad tenons, st Mf 


will use his ability to the fullest’, When there is more at stake the player 


Another divergence between managers appears in the view that confidence or luck 


affects success. ‘Confid i i 
Giaian ee ee 1s everything’, declares one manager ; ‘We have had more 
ofiue § Season ’, asserts another, with equal assurance 
> ‘ 


ai 
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In general, the managers on the whole agree that the good player would be better 
able to assess his abilities correctly. They also think that he would tend to be more 


confident, and to require a higher degree of certainty of success before shooting than 
would a player not so good. 


Our conclusions may be set out as follows: 

(i) We have established, in the circumstances of our experiment, a precise 
relationship between (a) the psychological probability of scoring a goal and (6) dis- 
tance from the goal. 

(ii) In respect to the foregoing relationships, there are characteristic differences 
between the teams studied, but no significant contrast appears between the profes- 
sional teams and the amateur teams. The University players appear to be the most 
‘cautious’ of the four groups. 

(iii) Although professionals and amateurs do not differ significantly in respect to 
the mean distances corresponding to particular levels of expected success (or psycho- 
logical probabilities), they do differ in respect to heterogeneity. There is greater 
variation in the professional than in the amateur teams. 

(iv) There is a close correspondence between estimates and performance in all 
teams, though there is perhaps a slight tendency to overestimate expected perform- 
ance. 

(v) It would seem that certain teams tend to overestimate their performance and 
other teams to underestimate it. If so, this might be due to the policies of the teams 
and is a matter that would repay further investigation. 

(vi) The longest shot, i.e. the farthest distance from the goal at which players first 
attempted to score, ranged from a mean of 51 ft. in the University team to a 
mean of 83 ft. in West Bromwich Albion. The differences between the teams are 
significant. 

(vii) The corresponding psychological probabilities (i.e. ‘maximum risk-taking 
levels’) ranged from a mean of 0-08 in West Bromwich to a mean of 0-33 in the 
University team. Thus the University players were not prepared to shoot unless 
they felt they had at least one chance in three of success, whereas West Bromwich 
were content with a subjective chance of eight in a hundred. In actual per- 
formance at their longest shot the first, third and fourth teams were alike in scoring 
at the rate of one in six attempts, and the second team at the rate of one in ten 
attempts. Thus, taking conclusion (vi) into account, the West Bromwich players 
differed from the other teams in being prepared to make their longest shot, on the 
average, farther away from the goal and at a lower level of confidence. 

(viii) When the players were free to choose their preferred method (as in Stage 4), 
the methods chosen fell into three categories Under these conditi 
wore in a very advantageous position vis @ vis the goalkeeper. 

(ix) An indication of the reliability of the measures was obtained by a more 
detailed study of one player on two occasions. 

(x) In the film taken - us 7 found that all attempts to score which were 
roughly perpendicular to the goal were within the penalty area and at a distance 


ons the players 


corresponding experimentally to at least 2 successes out of 5 attempts. 
(xi) In the two Cup Final matches, there were 13 successes in 44 attempts inside 
the penalty area and one success out of 32 attempts outside it. 
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(xii) In these two matches, 42 attempts to score were made in the first half of the 
game and 34 in the second. The winners made more attempts within the penalty area 
and they also made more unsuccessful as well as more successful attempts. Whether 
these differences are regular features of football requires substantiation from further 
observations. 

APPENDIX 
Analysis of goals scored in relation to position in the team 


We asked the twenty-two managers to provide details of the number of goals 
scored in each position of the team for a period of 10 years, or since the team had been 
promoted to the First Division, whichever was the shorter period. Records were 
kindly made available by fifteen managers. Unfortunately all the information we 
sought was not available in four of the fifteen sets of records. We were thus left with 
records of goals scored in 3,192 First Division matches by 11 teams during 4 to 10 
seasons, according to the team. 

The total number of goals scored by the 11 teams in these matches was 5,348 
(excluding penalties and goals by errors of opponents), representing an average of 1-7 
goals scored by each team in each match. This information, in relation to the player’s 
position, is set out in Table 13. 

Table 13. Goals scored from different team positions in 3,192 First Division 
matches during the decade 1949-59 


Position Goals* Per cent 
Right back 16 0:3 
Left back 22 0-4 
Right half 96 1:8 
Centre half 34 0-6 
Left half 90 17 
Outside right 566 10-6 
Inside right 1086 20:3 
Centre forward 1713 32-1 
Inside left 1044 19-5 
Outside left 681 12:7 

Total 5348 100-0 


* Excluding goals scored from penalties or opponents’ errors. 


A number of features emerge from this Table. 


(i) ale forwards scored the largest proportion of goals, almost a third. 
ee 7 — is two inside forwards who scored about a fifth of the goals each. 
“ee ‘ pie lorwards accounted for another quarter of the goals, the outside 
ett scoring a statistically significant larger proportion than the outside right 
r i) The wing halves Scored some 3% between them, the centre half aabeind 
significantly less than either of these two. The latter’s goel-scorin erfe is on 
a par with that of the full backs, who contribute less than 1 9, of the ae 7 
The figures in Table 13 refer to the goals scored by eleven foes be fran is some 
variation from team to team. For example, the goals scored b the centre forward 
range from 24 to 39%, those scored by the inside left range a ll t ne . I d 
those by the inside right from 10 to 40 %- Three of these esta seine, of i aa 


(3) i i 
40%, occurred in one team. The Scoring potential in each position depends on the 
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policy (or ‘strategy’) of the team in relation to each particular player. A deep- 
playing centre forward may tend to score less but might compensate by making it 
possible for other forwards to score more. We should also bear in mind that an 


outstanding player in any position may alter the general pattern and symmetry of 
the game. 


The figures for the forwards reflect the usual method of play. One team, namely 
that with the extreme values just referred to, was also peculiar in that the highest 
proportion of its goals was not scored by the centre forward. 

The apparent goal-scoring superiority of the outside left, as compared with that of 
the outside right, requires some explanation. If most players are right-footed, they 
would presumably kick the ball more often to the left than to the right, and the ball 
would then make its appearance on the left of the field more often than on the right. 
On this assumption, the outside left would be provided with rather more oppor- 
tunities than his colleague on the right. This hypothesis would, however, be unten- 
able if in fact managers selected right-footed players to play on the right, left-footed 
to play on the left, and ambidextrous players for the positions of centre forward and 


centre half. The question at issue might be left for the zealous student of the game 
to investigate. 


We are grateful to Mr Matt Busby, C.B.E., for his special advice and encourage- 
ment, to Mr Alan Hardaker and to all the managers of teams for their helpful 
collaboration and, in particular, to the managers and players of Manchester United 
and West Bromwich Albion. We are also indebted to the Manchester University 
team and to Lord James of Rusholme and his pupils at the Manchester Grammar 
School. 

We also express our thanks to Mr L. MacDowall, manager of the Manchester City 
Football Club, and to Mr Peter Dimmock, C.B.E., of the B.B.C. Sportsview Unit for 
their courtesy in allowing us to examine their films. We are also indebted to Dr R. R. 
Skemp for his expert help in filming the First Division League match, and to our 
Technician, Mr J. P. Anderson. 
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Experiments in Personality. Edited by H. J. Eysencr. London: Routledge and 
Kegan Paul. 1960. Vol. 1. Psychogenetics and Psychopharmacology. Pp. xii+ 
262. Vol. u. Psychodynamics and Psychodiagnostics. Pp. viii+ 333. 40s. each. 


Publication of these two volumes was designed to mark the end of the first ten years of experi- 
mental work in the Psychology Department at the Institute of Psychiatry. There is no doubt that 
an enormous amount of hard work has gone into those ten years. If, as a Clinician, one must 
be disappointed that the yield of clinical applications has been relatively meagre, one has to 
admit that this has been largely due to research policy rather than failure to conduct the right 
experiments. If Eysenck and his co-workers have made it their task to discover the degree of 
generality in personality and behaviour, they cannot be expected to produce much that is 
immediately valuable for the clinician whose main interest is in individuality. Anyone interested 
solely in individual phenomena, therefore, is going to be disappointed by this book, as he may 
already have been disappointed by previous publications from the same address. 

The volumes fall roughly into four parts: one, devoted to the genetics of emotional behaviour; 
another, an example of some good clinical research on thought disorder; a third, concerned with 
the theoretical link between central inhibition and excitation, Hull’s reactive inhibition, and 
extraversion; and several further chapters, describing the statistical manipulation of the data 
contained in some of the others. 

Thus, in one hundred well written pages, Broadhurst describes four years of work in the Maud- 
sley animal laboratory, from its inception in 1954. The work reported concerns the genetics of 
emotional behaviour in the rat, emotional behaviour being defined in the conventional terms 
of defaecation and of locomotor activity in an open field test. In another hundred pages, in the 
second volume, Payne and Hewlett dispose of Goldstein’s ‘concreteness * hypothesis (which seems 
to have been a caso of verbal mis-labelling), again show that retardation is inadequate as an 
over-all description of schizophrenic behaviour, and find that, so far as at least some schizo- 
phrenies are concerned, over-inclusive thinking is peculiar to them and not to other types of 
psychotics, neurotics, or normal people. 

The purpose of the work described in the second parts of both volumes was: (1) To test 
Bysenck’s drug postulates, namely, that “depressant drugs increase cortical inhibition, decrease 
cortical excitation, and thereby produce extraverted behaviour patterns; stimulant drugs de- 
crease cortical inhibition, increase cortical excitation, and thereby produce introverted behaviour 
patterns’. In particular, what has been tested is the effect of two depressant drugs, Doriden and 
meprobamate, on various aspects of behaviour. (2) To examine the relation between central 
processes and extraversion, employing psychiatric diagnosis or personality type as independent. 
variable. The over-all results of these experiments, as one might expect, are not clear-cut. Some 
hypotheses are confirmed, others rejected. Where there is failure to confirm a prediction, this 
may have been due to any number of flaws, both theoretical and methodological, or to the weak- 
ness of the criterion measures of personality used in defining some of the experimental groups 
There is no harm in this, as Eysenck would agree, if one regards the general framework of au 
thoory simply as a policy for conducting research. 

In the remaining chapters the Maudsley psychologists display their analytic tools; and certainly 
their armoury contains many that are sharp and powerful. One question in the reviewer's mind 
is whether the raw material on which they are uned may not sometimes be a little weak. (This 
scarcely applies to phi hapereoen nc are often small; and one wonders how 
representative they Ooh © a oe oi be cl 08 gh a ag In fact, it sometimes 
appears in the course 0 = kc, = ss = = “ "a 8; that an experimental group is not 
what it was first suppos® 46 Bel: Such classiiocaulons as’ Cepressives:’ “dysthiymies®, or “schizo: 
phrenics’ aro usually pretty mixed bags. Another undoubted weakness lies in the criterion 
measures of personality employed. ue 4 wore as of the authors; and the suggestion 
a made (by Willett) that. at least where one is dealing with patient material, behaviour ratings 


de by psychiatric staff may be more reliable than questionnaires. 
ma 
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To conclude: this is not a book of outstanding importance; but its publication seems to the 
present reviewer to be justified on a number of grounds: first, the attempt to link the manner in 
which learning is effected to constitutionally determined differences in personality is a worth- 
while enterprise in itself, even if the information yielded is still not readily applicable in the 
clinic. It issomething that has been largely neglected in the work of such learning-and-personality 
theorists as Mowrer and Millar and Dollard. Secondly, in the discussion of these experiments 
a lot of general psychology is introduced. It should be a salutory experience for the student, 
whether he is taking advanced undergraduate courses or post graduate courses in clinical psy- 
chology, to find the tools of experimental psychology being brought to bear on material that is 
clinically relevant. It may make clinical psychology a trifle laborious, but it may also have the 
effect of making experimental psychology more exciting. Thirdly, a number of unsuccessful 
experiments is faithfully reported and discussed. For example, neither Willett nor Holland, in 
two of their reports, considered themselves to have been very successful in demonstrating 
associations between their various measures of conditioning, learning, and perception, on the 
one hand, and reactive inhibition and extraversion on the other. Discussion of their lack of 
success laid vividly bare the enormous complexity of the variables to be controlled in experimen- 
tal studies of human behaviour. One may well conclude with Willett that ‘the relationship of 
even the simplest laboratory response to general qualities of behaviour’ is as yet very far from 
being understood. J. GRAHAM WHITE 


The Role of Speech in the Regulation of Normal and Abnormal Behaviour. By A. R. 


Lurta. Translated by J. Tizarp. Oxford: Pergamon Press. 1961. Pp. ix+100. 
50s. 


In 1958 Prof. Luria of Moscow delivered three lectures in London. Their titles were: ‘The 
role of speech in the formation of mental processes’, ‘The development of the regulatory role of 
speech’, and ‘Modifications in the regulatory role of speech resulting from pathological states of 
the brain’. This interesting book contains the text of these lectures. Because experiments are 
not cited in detail and because some of the classes of pathology seem strange, this text will not 
be fully intelligible to readers who are hitherto unacquainted with Soviet psychology. Neverthe- 
less, there are two important counts on which this book recommends itself. First, it outlines 
some of the conclusions reached by Soviet investigators about a topic which deserves more 
attention than it has received, that is, the functions of speech in organizing mental processes. 
Secondly, it cites various novel and ingeniously simple experimental situations which ought to 
repay further study. Prof. Luria would probably be the first to acknowledge that the utility of these 
situations is far from being exhausted and his brief reports of them raise issues about which the 
reader will want to know more, For example, a child is instructed to make a manual response 


fails in this task. But if asked to respond vocally as well as 
Orie succeeds. How does the added vocalizing exert control? Because it is vocal? 


There is an increasing realization in i 
problems require for their solution amultt diseiplney ni se alg one ea 


experts (sometimes from not altogether obyi approach. From time to time a variety of 
days together, pooling their eee oe aia te areas) are invited to spend a period of 


great credit of those responsible that, as ;. Problems of mutal interest. It is to the 
published in book form. 7 8S an this case, the results of such an endeavour are often’ 
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In 1959 a group of experts met under the auspices of the Society for Psychosomatic ‘Research 
to discuss psychosomatic aspects of paediatrics; contributions were made on child psychiatry, 
aediatrics, learning theory, philosophy, biological research and statistics. The material is. both 
ost ko and stimulating, not least in the excellent discussions which are reported verbatim. 
Among outstanding contributions were a brilliantly succinct account of learning theory and 
personality development by Dr Hindley; the presentation of results of an ingenious investigation 
of recurrent pains in children by Dr Apley; and a discussion of theories of psychological develop- 
ment in children by Dr Bowlby. Two symposia presented novel approaches to well-worn topics: 
theories of psychosomatic disorders and problems of research in psychosomatics. 
Nevertheless, the over-all picture in this important field is hardly encouraging; there appears 
to be a deficiency of firmly established facts which consequently impoverishes theory. As Dr 
MacKeith points out, we know very little of the full natural history of such common illnesses 


in childhood as asthma and epilepsy. ‘This book thus focuses attention on an important and hither- 
to relatively undeveloped area. Its price, however, seems excessive. A. D. B. CLARKE 


On Becoming a Person: A Therapist’s View 
Boston: Houghton Mifflin. London: © 
This is an extraordinarily mature book. 


written between 1951 and 1961 and intr: 
content and intention. 


Carl Rogers’s psychotherapeutic technique is individual. His 
this impression and have be 


of Psychotherapy. By Carz R. Rocrrs. 
onstable. 1961. Pp. xii+420. 37s. 6d. 


In it Rogers offers his readers a selection of his papers 
‘oduces each with his own personal appraisal of the 


through by reminiscence and contemplati 
problems which he has encountered and exami 
The maturity derives from the contemplati 
anthropic version of Freud. ; j 

The surprising thing is that little of his techni 
For this the earlier works must suffice. These pape: men 
little of his methods, presumably because the subjectivity of the therapist is an essential of the 
therapeutic process. This of course condemns Rogers in the eyes of those of us who sleep better 
in the knowledge that we are logically positive. However, the personal struggle between the 
completely subjective therapist and the objective psychologist in Rogers is vividly recounted 
in his chapter ‘Persons or Science? A Philosophical Question’. Unfortunately for this chapter 
some theological students ‘put him on to’ Kierkegaard and Buber and in consequence he tends 
to get bogged down slightly in some of the existential side issues. Rogers however emerges 
as an ‘experientialist’ and examines scientific method from this stand-point, loading his argu- 
ment in favour of personal judgment. 

‘The rabid psychoanalyst or anti-psychoanalyst will not find material j 
solve their differences although each might select ammunition with wh: 
struggle. ; 

This book could be read by many psychologists of other 
tion either publicly or privately. Those of us who abhor 
the need arises. 


que can be learned directly from the book. 
rs reveal the development of a therapist and 


n these papers to re- 
ich to carry on their 


persuasions 


who practice contempla- 
professional se! 


If-serutiny can wait until 


R. M. MOWBRAY 


Aging and Leisure. A Research Perspective into the 
g Rosurt W. Kueemerer. New York and 1, 
1961. Pp. xvit 447. 46s. 
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work time which is available to them; (2) what is the meaning or significance of the activities in 
which they engage during this time; and (3) how best may problems in this area be conceptualized 
and studied?’ As Kleemeier says, the book does not give any final answers, but summarizes 
what is known and suggests further lines of approach. 

In fact, it provides a summary of American statistical and research findings. Data are given 
on the amount of non-work time people have, how they get it and how they use it; and methods 
of obtaining factual data on the use of time are ably reviewed. It becomes clear that as yet 
too little is known about age differences in the use of time and that, for instance, exact figures 
are not available for the retired. The possible effects on the life pattern of variables such as 
culture, family structure, retirement and institution life, are considered in separate chapters. 

Lists of activities or time charts are only one side of the picture. There are also attempts to 
take ‘meaningfulness of activity’ into account. The methods used to assess qualitative ‘meaning’ 
all seem unsatisfactory to this reviewer, but at least a start has been made on this central prob- 
lem. Many of the papers discuss what makes an activity ‘meaningful’. Here the writers’ Grit 
values can be seen to influence the conceptual frameworks they suggest. It is particularly inter- 
esting to see that, in spite of two conferences at which contributors and invited critics discussed 
the papers, the writers do not all hold the same values about non-work pursuits, nor about the 
potential role of the aged in society. These discrepancies are themselves a helpful stimulus to 
thought, and these chapters are among the most valuable in the book. 

Whether one is interested in research on ageing, or in practical problems among the aged, this 
is a book to set one thinking. It cannot help but stimulate questions and further research, 


SHEILA M. CHOWN 


The Nature of Sleep. Edited by G. E. W. Wotstrnnotme and M. O’Connor. 
London: Churchill. 1961. Pp. xii+416. 50s. 


This is the record of a Ciba symposium under the chairmanship of Sir John Eccles. There aro 
eighteen accounts of original work dealing with sleep and related problems. The coverage is 
very broad, the topics discussed range from the membrane potentials of single neurones to dream- 
ing. The volume is a useful guide to current work and should be of value to those of any dis- 
cipline interested in sleep. 

The attacks that research workers have made upon the mystery of sleep have not yet broached 
the citadel wall although some outlying positions have been taken. The anatomical sites in the 
brain stem concerned with sleep are being defined with much greater exactitude than hitherto 
and it is certainly possible to exclude some time-honoured theories. Thus sleep is not due to 
anaemia of the brain, for blood flow measurements show a slight increase. Technical advances 
have made it possible to record from single neurones with little interference with normal activity ; 
it has been shown that sleep is not associated with quiescence of cortical cells, Psychologists 
have devised measurements that reflect the deterioration of performance when sleep cannot be 
taken, but it is impossible at present to account for these changes in physiological terms. 

The study of sleep has a long history but most of the contributors make little mention of any 
but their immediate predecessors; the hypothalamus is almost completely neglected, A short 
while ago nuclei in this region were believed to be of great importance for the Senesis of sleep 
thythms. The reviewer knows of no evidence that this viewpoint was wrong, but how strikingly 


fashions have changed! The hypothalamus is discussed nowhere except in the article on hiber- 
nation (which is excellent), 


E. G. WALSH 


The Roots of Crime. By Epwarp Grovur. London: Imago. 1960. Pp. xiv+422. 455. 


own ie Dr Glover's selected papers is, as its title proclaims, a collection of 
oriminality. To oe a Y unpublished articles devoted to the subject of delinqueney and 
homosexuality and phe one are added two long essays dealing with the important problems of 
his understanding of th ‘tution. The first paper sets the stage upon which Dr Glover 

S €se antisocial manifestations which are gathered under the co: 
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developmental approach from which Dr Glover never deviates. At the same time it allows him to 
advance the view that psychoanalysis provides both a conceptual model and a method of treat- 
ment which the criminological psychologist can use in his work with criminals, delinquents and 
those who suffer from sexual deviations. 

Dr Glover makes it perfectly clear that his genetic (developmental) approach to criminality 
must not be confused with those hypotheses which explain delinquent behaviour solely on the 
basis of adverse environmental experience in childhood and adolescence. ‘The decisive factor, 
in his opinion, is the presence of endopsychie forees—themselves in turn a product of an inter- 
action between constitutional factors and infantile experiences—which make their impact 
through the abnormal behaviour itself. In every case it is these unconscious endopsychie factors 
which must be uncovered and examined before the investigator can be satisfied that he has 
understood the reasons for the aberrant conduct. 

In two essays Dr Glover explains that a complete psychological analysis of delinquent 
or sexually perverse behaviour can be most effectively achieved by following Freud’s re- 
commendation that psychical processes require to be described in dynamic, economic and 
structural terms (metapsychology). Such a study demands more than information about the 
unconscious conflicts (dynamic aspects) which are embodied in the symptoms or abnormal 
behaviour. It also requires an assessment of the economic factor—that is, the means employed 
whereby instinctual energies are distributed. The operation of the different unconscious defence 
mechanisms are described under this heading. Finally the structural situation must be investi- 
gated—especially the development and function of the super-ego. It is this psychic institution 
which leads to unconscious anxiety and guilt and which on this account plays an extremely 
important role in the genesis of certain forms of delinquency. 

Metapsychological studies of this kind have a special interest for psychoanalysts. Even 
those, like the reviewer, who have no special experience in the field of delinquency can gain 
valuable knowledge which is relevant to psychoanalysis in general. A good instance of this is 
Dr Glover's clarification of the concept of unconscious homosexuality and its relationship to the 
actual perversion. The strictly psychoanalytical contributions in this volume may be found diffi- 
cult by non-analytical readers but there are other articles which are discussed from a more general 
point of view. Representative of the latter group of topics are the essays on ‘Outline of The 
Investigation and Treatment of Delinquency in Great Britain’; the ‘Diagnosis and Treatment 
of Pathological Delinquency’ and the chapter entitled ‘Socio-legal’. 

The non-analytical psychiatrist will be particularly interested in the claim that beneficial 
changos can be brought about in certain cases of sexual perversion by short term psychotherapy 
based upon psychoanalytical principles. He will also find of great practical value the criteria 
for tho selection of eases which are likely to benefit from this form of treatment. A similar 
optimistic note is struck in the case of the treatment of the delinquent. Dr Glover suggests that 
the change in behaviour may result from the impact of the treatment team upon the delinquent 
individual thus leading to the appearance of healthier super-ego identifications. Another point 
of interest for the non-analytical psychiatrist is Dr Glover’s positioning of the category of criminal 
psychopathy vis-a-vis the other mental disorders. In his opinion these conditions have closer 
actiological and psychopathological associations with traumatic neuroses than with neurotic 
or psychotic reactions. 


Ss 


This book contains the fruit of Dr Glover’s long experience of psychoanalysis and of deli 
quency. Tt reveals the valuable contributions which psychoanalysis can make in both re: < h 
and treatment; but of further and perhaps even greater importance is the opportunity i offen 
the investigator of a standpoint independent of moral is h coleus & 


} sues. It enables the investi 
adopt @ detached attitude towards the phenomena with which he is confronted by ite ote 


pen the decisive sie of unconscious infantile phantasy and conflict in the genesis of antisocial 
and abnormal behaviour. 


THOMAS FREEMAN 
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it, ‘psychoanalytical terminology can be a prison 
“word-consciousness” is substituting for consciousness 


ceases to impel to satisfaction in an endless, Faustian, 
gress’. Brown’s argument is that, just as the method of 
the historical consciousness of the individual until he wak 
nightmare, so psychoanalytical consciousness as a high 
of mankind may lead man to loosen himself from the grip 
history’. Brown examines the implications for a theory 
Instinct concepts, and of the nature of sublimation and 


gs (with some significant 


mn ‘The Way Out’, Brown 
asks whether man can find a new emphasis in culture, both in social life and in science, such that 


a greater strength of Eros might be pitted against the Death Instinct. 


ing psychoanalysis, 
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Current Trends in Analytical Psychology. Edited by Gurnarp Avie, London: 
Tavistock Publications, 1961. Pp. x+326. 38s. : 
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of human nature with which C. G. Jung presented us. The psychologist may quail before the 
mass of speculation, anecdote, and unsubstantiated generalization, but it is to be hoped that 
some psychologists, at any rate, will set about constructing experiments on the basis of the 
theories here put forward. Analytical psychology is not a science; but some of Jung’s hypo- 


theses might well form the foundation of a more adequate science of the mind than any which has 


yet emerged. ANTHONY STORR 


The Psychology of Abnormal Behaviour. A Dynamic Approach. By Louis P. THorrE 


and Barney Karz. 2nd edition by Barney Karz and Rosrrr T. Lewis. 
New York: The Ronald Press. 1961. Pp. xii+677. $7.50. 


Although written by psychologists, this is a text-book of Psychiatry for students. To the 
reviewer the main merits are that: 


(1) In spite of the Dynamic Approach, it recognizes the importance of classification and is 
more logically set out than most text-books. 


(2) Useful statistics are provided to orientate the student to the size and complexity of his 
chosen field. 

(3) The experienced reader may well find that ideas which have long been in the periphery 
of awareness are brought into sharper focus by an apt illustration, a good diagram or a neat 
collecting together of such ideas. This suggests that the points will be well made for the student. 

(4) The authors accept so easily the notion that Psychiatry and Psychoanalysis can both 
contribute to abnormal psychology that they do not need to mention it. 

To the reviewer the demerits are that: 


(1) Scareely any use is made of the experimental work in clinical psychology. It surely is not 
that bad? 

(2) Parents become such ogres that one wonders why they have not been done away with 
long ago. ‘The mere fallibility of parents has become immensely boring. We need to know what 


particular aberrations lead to what particular sorts of breakdown and about this there is as yet 
little but speculation. 


are no signs of 
y in the face of 
rmal anxiety has 
ably what was in- 


personality’? The neurotic anxiety is bound up with the defence-mec 

(5) In discussing treatments no mention is made of the controlled studies which have attemp- 
ted to evaluate them. 

(6) Diagrams and tables are sometimes introduced without any cautionary statement about 
oversimplification. Thus, Table 19—1 (p. 452) shows symptoms associated with the tumours in 
various parts of the brain. This, without such cautions, might lead the student into an unrealistic 

imism. 
e ene the listed demerits exceed the merits, th 
basically an excellent book through which to get a 
ultimate goal. 


is gives a misleading impression of what is 
first look at the field, whatever the reader’s 


G. A, FOULDS 


Foundation of Psychopathology. By Joux C. Numan. London: Ox reer 
Press. 1961. Pp. xx+338. 52s. Oxford University 


This book has a ‘folksy’ quality. It assumes that psychiatry, and in i 

; > particular psycho- 
pathology, have to do with gi nature, Those of us psychologists and psychiatrists A iene 
our professional concerns to be less expansive and more mund 
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is contacts with patien 
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‘Tho toxt is intended primarily for students of medicine beginning 
athology. While it is conceivable that the book might fill a need in the more expansive American 
saanolos it is difficult to envisage a use for it in British medical sch 


ools. Psychology under- 
graduates should not be encouraged to read it as it is unrepresentative of the psychiatric approach 
and of case material. 


their study of psycho- 


R. M. MOWBRAY 


The Mentally Handicapped and their Families. By J. Tarp and Jacqurnine C. 


Grav. (Maudsley Monographs No. 7.) London: Oxford University Press. 1961. 
Pp. x+146. 28s. 


There can be almost no greater tragedy for a family than the birth of a severely subnormal 
child, and many parents have written movingly about: the social, emotional and economic 
problems involved. Apart however, from the outstanding recent study by Saenger in New York, 
very little representative factual material concerning such problems hag emerged. Thus the 
contribution by Tizard and Grad is particularly im) 


portant, and, in the context of the develop- 
ment of new community provision for the mentally handicapped, topical. 
The purpose of this survey was to investigate the problems faced by the parents of idiots and 


imbeciles, during both childhood and adult life, and to inquire into parental attitudes towards 
existing social and institutional services. Two examples, one having the child or adult, at home, 
and the other in an institution, were studied by means of interviews and questionnaires. 

A wealth of information is presented on such factors as: the cognitive, physical and tempera- 
mental status of the defectives; the economic, housing and overcrowding problems of the families, 
their physical and mental health and the reasons for committing children to institutions, the 
opinions of the parents on medical and social services pond en i used. on the sur- 
prising facts elicited is the finding that only 12% of siblingstin the ] ae samp) on mental 
health problems, as compared with 26% of La cenind of be soap ee tiniland ee 

i ifficult child are more likely kk ins : 6 
or ee ee defective must ena Ap Te bei Psychological 
repercussions on the siblings is thus unsupported. sro * i it is clear that for many parents 

roblems, particularly economic and s . ; 
baa pharm | factual ps hoes of the whole problem, i with 
explicit recommendations for the future; it has been carried out in t “t est tra, 
social surveys, and is to be commended to all with interests in this field. 
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The Analysis of Therapeutic Groups. By F. Kr 
University Press. 1961, Pp. viii+122. 25s. 


This book is the eighth and mos’ 


Tt would be worth 
buying for the first chapter alone, which is an erudite and well-balanced evaluation of psycho- 
therapy. This provides a tim. 


ely answer to the enthusiastic lambasting of psychotherapy which 
has recently become fashion Dr Taylor in his second chapter discusses the rationale of 
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There is a chapter in the study of therapeutic groups in which an attempt is made to 
quantify individual interaction within a group, and details of the statistical methods used are 
given in an appendix. A narrative account of a therapeutic group makes use of these various 
measures in describing the progress of the therapy; and there is a discussion of the results of 
treatment. 

This is a most refreshing book which combines a sympathetic approach to psychotherapy 
with a sensible objective assessment of what is going on. RALPH HETHERINGTON 


Report Writing—Psychology and Psychiatry. By Jack J. Huser. New York: 
Harper. Pp.x+ 114. 21s. 


Dr Huber is clearly an experienced and accomplished writer of psychological reports. It is 
also evident from his text that the students he supervises must be enriched by his constructive 
criticism and his grasp of the essentials of report writing. What is less clear is the value of this 
manual which in its 114 pages attempts to encompass everything from a psychiatric case history 
to a psychotherapeutic progress report. . 


A report is written for a particular reader or class of readers who must be able to understand 
both the language and, when it obtrudes, the theoretical orientation of the writer. This pro- 
position is usefully elaborated by Dr Huber in several chapters which the trainee psychologist 
may well find helpful. Whether this formulation will enable the trainee to write better reports, 
is another matter. It has all the deceptive simplicity of the golf professional who tells the novice 
‘The idea of the golf drive is to hit the ball three hundred yar ; 


‘ds down the fairway’, and then 
- proceeds to do so. Our post-graduate students know what is expected of them in a report; what 


they have to learn are the techniques necessary for achievement. In writing this book, Dr Huber 
assumes that it is possible to teach report writing without at the same time monitoring the pro- 
cess by which the psychological data are obtained, classified and evaluated. This is the assump- 
tion with which the reviewer would quarrel and out of which his dissatisfaction with the book 
arises. 


J. DREWERY 


Statistical Reasoning in Psychology. By R. 8. Roper. London: University Tutorial 
Press. Pp. viii+204. 15s. 


There are a number of trusted and tried books written on statistical method for non-mathe- 
maticians, especially for education students and psychologists. None of them is completely 
satisfactory, and it is never possible to recommend just one book, even if this were a desirable 
practice. Psychologists learning statistical method need to sample many books, to link the work 
with experiments in the psychological laboratory, and to have the benefit of i 
these methods are adopted the field is well covered, so that any new book 
justify its claim to be useful by adopting some different approach. This is exa 
tical Reasoning in Psychology’ attempts. It is essentiall: : 
written from the classical view of normal variates, 
mind of the student, rather than giving a long list ‘ 
written for non-mathematicians, more of the lt theory i Soe Although th 
books. The references for further reading are particularly * si e — o than is usu 
delve deeper into the subject can easily do so. As See ee secant who 
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Training for Research in Psychology. The Canadian Opinicon Conference. May 1960. 
Edited by Karu S. Berynarpt. Toronto: University Press. London: Oxford 
University Press. 1961. Pp. x+130. 32s. 


‘A conference concerned with expansion and improvement of psychological research in Canada 
was organized by the Canadian Psychological Association to take place near Lake Opinicon, 
Ontario, during the last week of May 1960. The members of this conference were thirty-four 
senior psychologists (in university or other posts) plus seven junior psychologists (in full-time 
university employment). All were of Canadian nationality. Prof. Kenneth E. Clark, University 
of Minnesota, was the sole American invited; he presented an Evaluation Address towards the 
end of the conference. 


Bernhardt was a senior member of the conference, and presents us with a clear, apparently 


adequate report of the conference proceedings, papers read, and statements issued. The confer- 


ence held that legitimate methods and fields of psychological research should be defined broadly. 


‘Psychological research should not be restricted to the narrowly conceived methodologies or 
content areas which are already well established’ (p. 21). Opportunities for research could best 


begin at the undergraduate stage. Research training for graduates should encourage ‘cr’ 


eative 
thinking’ within a research setting, and few formal courses (other than statistics) need be compul- 


sory. The group expressed its awareness of the growing demand for psychologists to do applied 
work in various fields, such as Medicine, Business Administration, and Engineering. This demand 
should be met by university departments initiating or extending ‘basic research’ opportunities 
in areas relevant to applied fields. Again, ‘Consideration should be given to providing University 
extension services for those in applied settings in order to retain and 


participation and their level of professional competence’ (p. 45). Academic and professional 
psychologists could, through co-operation, help further the development and clarification of 
psychological science, primarily by means of research. In his Evaluation Address, Prof. Clark 
stated that older disciplines, like physics and piology, had failed to hold their academic and 
applied workers within the ‘same social structure’. Yet this conference of psychologists indicated 
the value of closer communication between unversity and non-university psychologists. 
Psychologists interested in the future of British psychology may well find this book illumin- 
ating. Perhaps an ‘Opinicon’ conference of senior British psychologists would be worth while. 


increase their active research 


H. WALLERSTEIN 


Selected Readings on the Learning Process. Edited by T. L. Harris and W.E. Scuwaun. 
London: Oxford University Press. 1 961. Pp. xi+428. 28s. 


This compilation of readings achieves, better than most, a sense of organized diversity. It is 
intended for students of educational psychology, but it could help any student towards a rounded 
appreciation of the variety of phenomena involved in learning processes. Thirty-five papers are 
abstracted from published sources and arranged in eight sections. There are the expected 
papers on transfer of training, retention, measurement of learning, and attitudes. There are, 
less expectedly but none the less most welcome, papers on the problem-solving of individuals and 
groups, creative thinking of poets and painters, acquisition of perceptual-motor skills, and intel- 
Jectual development. The selection might not suit every taste but the book’s use is worth 
considering by anyone teaching a course on learning and problem-solving. I. M. L. HUNTER 


Mechanism of Colour Discrimination. Proceedings of an International Symposium on 
the Fundamental Mechanisms of the Chromatic Discrimination in Animals and 
Man. Edited by Yvzs Gattrret. London and Oxford: Pergamon Press. 1960. 
Pp. 296. £3. 3s. 


This is a very important book, which gives an authoritative and up-to-date account of the 
latest contributions and the present state of knowledge on the mechanism of colour discrimina- 
tion. The presentation of the material, which is highly technical, as experts from many sciences 
contributed to this symposium, is not the only factor making for difficult reading. The fact that 


& 
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papers are published in their authors’ original language isa mixed blessing. oy pon Say abo 
refreshing to read about problems of colour vision in a new idiom; linguistic di 2 : S oe an 
add to clarity in the basic understanding of the problem. Ethnical differences in the — = 
to the study of colour discrimination are also preserved: on the whole the French appear to p : 
more attention to global problems, whereas the Anglo-Saxons excel in their analytical i : 
However, even those who have more than a smattering of both French and German will find 
the effort to understand the written word a pretty tough assignment, and very frustrating. a 
The main value of this book lies in communicating what was said at this International Sym- 
posium. The accounts by Von Frish and Viaud of colour discrimination in the animal world 
make interesting reading; they correct the notion generally held that chromatic discrimination 
is very seldom observed in mammals and the non-vertebrate species. The references are excellent 


and the table giving an extensive inventory of researches should be useful to all interested in 
such comparative studies. 


The neurophysiological and chemical section has excellent expositions by Rushton, Galifret 
and Dartnall. Rushton, as usual, with almost prophetic enthusiasm, proclaims that the days of 
psychophysics are numbered. ‘This is so because ‘in view of the contributions from biochemistry 
and clectrophysiology, it is no longer possible to put forward a theory of colour vision simply 
by the economy of the hypothesis and the beautiful symmetry of the equation to which it leads’. 
Cialifret makes a clear exposition of what is at present known about the function of higher centres 
in mitigating colour perception. This section ends with a paper by Dartnall, who begins and ends 
his article on a rather serious note. The opening is worth quoting in full: ‘It is a sobering thought 
that even today no one can say with complete certainty that he has eve 


or had a cone pigment in 
a test tube.’ 


The last section deals with a topic that will be very close to the he. 
interested in vision, namely the psychophysical problem. Here we have two very valuable and 
readable expositions of what today are still reckoned to be the two major theories of colour 
vision—the ‘T'richromatic System and the Opponent-pair Scheme. No one today seriously 
believes that either theory is the only way to explain the phenomenon of colour; thus, even the 
proponents (Stiles and Hurvich) are at pains to show the cracks that appear in their edifices. They 
also admit that neither theory is so exclusively formulated as not to have elements that are com- 
mon to both. The eighty years or so of feud are being slowly forgotten and the differences 
smoothed out. 


art of all psychologists 


Lastly, we must mention the opening and closing sections of this Symposium. They are dis- 
cussed here together because they are both speculative. Prof. Piéron in his presidential address 
invites us to participate in a panoramic view of breath-taking magnitude, and interesting 
points of intereonnexions between the findings of all these varied disciplines are presented for 
someone to make an attempt to synthesize them. 

Three such syntheses are offered—by Scheglmann,. by Hansel and by Le Grand. 'The first 
attempts to reconcile the main theories of colour vision by basing its explanation on the fact 
that in the spectrum we perceive five colours. In the same manner, in the retina we find the 
same number of special nerve structures—the inner layers of plexiform, and these, it is claimed, 
could be the basic ; Farbapparate’. Hansel. on the other hand, starting from the phenomena of 
complementary pairs, and the resultant, neutral sensation, Suggests a system that would give a 
satisfactory explanation of all major 


colour anomalies. Le Grand, in his fin: 
r C : : al summary on ¢ 
problem of psychophysical systems, points out that, historically speaking, the two esa thooates 


do not stem just from the ideas of Young and Hering, The latter ma i 
as long ago as Leonardo da Vinci, while the three pte ee! — en ee 
early as the seventeenth century. He also expressed the h 
the nature of colour vision and have a theory that will be able to meet all the facts of vi ] 
experience. This, he interestingly suggests, could be achieved by a marriage of the tw: ee 
theories into something new, which he calls the Zone T a Exel het rie 
tritanopie defects could be explained by lack of pi él. wHite ee yal Ey 
would have to be explained by i defect at the level of bipolars. , Snel 

We may perhaps end this review with a rather 
* —. Pai qu'il ne le sera jamais, ¢: 

’espér illeurs, as, Car se serait, j vis, extra ‘ 

WN eg oe tiem soit définitivement expliquée, ait, Amon avis, extrémement trist, que la 


nostalgic remark made by Le Grand at the 


R. LAKOWSKEI 
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Brockhaus ABC der Optik. Edited by Karn Mtrze. Leipzig: F. A. Brockhaus Verlag. 
1961. Pp. 963 and 28 plates. £3. 4s. 2d. 


This book is in the best tradition of the Brockhaus Publishing Company, so well known to 
British readers before the war. It is a ‘lexicon’, which in Germany usually denotes a book in 
size and contents somewhere between a dictionary and a full-size encyclopaedia. 

It is in fact a reference book with well-illustrated articles on some 10,000 terms used in the 
sciences that deal with the electromagnetic phenomenon, especially in its visual aspects. ‘Thus, 
subjects such as mathematical, physical and physiological optics are dealt with side by side 
with such extensions of these fields as photometry, colorimetry, ophthalmology, the principles 
of lighting, photography, ete. 

The interests of psychologists in vision are well represented; the principles of gestalt psycho- 
logy, constancies, optical illusions, colour vision, dark adaptation, etc., are well expounded. 
In many cases references to the original sources are given, and these are international in character. 

This ‘lexicon’ is a unique publication of a kind not found in similar form on either the British 
or the American book market. Topics of optics as dealt with in dictionaries or handbooks of 
physics usually represent only a small part of the volume and the information obtained is 
scanty. To get comparable articles—both in extent and in depth, specialist encyclopaedias would 


have to be consulted. For those who are interested only in visual aspects of physics this book is 
excellent value. R. LAKOWSKL 


Vision Research. An International Journal. Vol. 1, nos. 1/2, June 1961. Oxford: 
Pergamon Press. 1961. Pp. vi+201. £10 per annum ($30.00); £3. 10s. 0d. 
($10.00) per annum if for personal use only. 


The publisher and editors claim that this new journal fills a serious gap in the array of scientific 
journals. Up until now research workers in vision have had to publish in journals of optics, 
such as the Journal of the Optical Society of America and Optica Acta, or in one of the half 
dozen or so journals of opthalmology. Much of the British work has gone into general scientific 
journals such as Nature and the Proceedings of the Royal Society B, which are not always acces- 
sible to people in other countries. This work can now be published in Vision Research. The 
journal has editors in Europe and the United States. Most of the articles will probably be in 
English, but summaries are given in English, French and German. At present there is no 
shortage of space, and technically the quality of the figures, tables and print is high. 

The combined first two numbers contain Blackwell and Blackwell’s description of their 
thirteen cases of congenital achromatopsia, which is probably the most unique study in the field 
of colour vision since Graham and Hsia’s report on their woman with one dueteranoptic and one 
normal eye. This is a very good catch for the first issue of a journal, and augurs well for the 
future. The remaining nine research papers appear to have been hand picked to cover all the 
a es pee in vision by well-known contributors. There is also a lively discussion by 
bas Bs Li See Farnsworth of Pitt's isochromatic zones in protanopes and deuter- 

. y not be possible to maintain such an eminent and well-balanced set of 


papers in every subsequent number. We welcome this n i j ich 
. ’ i ew arrival to the b to whic 
psychologists can contribute, and wish it every success scacaaaaiara sisciggn. 


E. GC. POULTON 


Selectivity, Intuition and Halo Effects in Social Perception. By Ragnar Rommetvert. 
Oslo: University Press. 1960. Pp. 173. N.Kr. 15 
Social perception, or rather the percepti i 
: , : ption of people, is not one of th i s of 
psychological research. Tt is not only that decades of work in Ges aed =< ec few 
generalizations from which predictions can be made. We are not even a, ‘that we know 
oe - ain “3 forbidding complexity of the inferential processes involved, and therefore 
ow to as e questions which may be essential; and often, even when we do cage? what ques- 
ius oe et suas by mo snes Cosy to keep it from changing beyond recognition in the 
transition from the egendary armchair to a situation in which the i t ‘f irical 
testing can be reasonably satisfied. ORGIES SORT ELAD ETE 
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In view of all this Prof. Rommetveit’s monograph is a courageous undertaking. In the opening 
chapter he sets out a theoretical framework for his experiments. The bulk of the book is devoted 
to a description, analysis and assessment of the findings; a concluding chapter returns to 
theoretical issues discussed in the light of the experimental results. 

The two theoretical chapters are, in this reviewer’s opinion, among the best things written 
on the subject. Most of the basic issues are clearly stated. The general problem of social perception 
is treated in the framework of cognitive theory, and the basic identity of the inferential activity 
underlying the knowledge of both the physical and the social environment is stressed repeatedly. 
The argument relies heavily—and rightly so—on Brunswik’s conceptual scheme, on Bruner’s 
ideas about categorizing and on Lawrence’s findings about the acquired distinctiveness of cues. 
This general discussion is then focused, stage by stage, on one of the essential issues: how can 
we transfer the subtle complexity of ‘instrumental’ inferences about other people from ‘real 
life’ settings to analytic laboratory situations without at the same time throwing away the 
baby with the bath-water? 

This is the principal task of the two series of experiments conducted at the University of 
Minnesota and in Oslo. And it is here that one is made to think again, as in so much other 
writing in this field, of the uncomfortable parallel about the mountain and the mouse. Rommet- 
veit’s experiments are designed to test a number of hypotheses derived from his previous dis- 
cussion. His predictions are concerned with the effects on discrimination of ‘selective orientation’ 
towards various personal attributes, with the relationship between the awareness of cues medi- 
ating information about an attribute and the subjective relevance of that attribute, 
effects determined by subjectively dominant and unimportant attributes, ete. The experiments 
are ingenious and well controlled; the details of the complex experimental procedures cannot be 
described here. Some of the findings are statistically ambiguous, some are not easy to interpret. 
Rommetveit is well aware of these limitations, and it is only fair to add that they are inherent in 
the problem studied, and not in the methods adopted by the investigator. 

The fact remains that Rommetveit has been successful in demonstrating experimentally some 
systematic differences between the ‘instrumental act’ of making inferences about another person’s 
attributes and the usual laboratory judgment tasks. It is no less important that in doing this 
he has made a beginning in the long overdue empirical analysis of the problem of ‘intuition’. 
The discrepancy between the ambitious theoretical introduction and the relatively modest harvest 
of findings shows once more that these problems are difficult, but the attempt also shows that 
a slow accumulation of systematic knowledge about them is not impossible. 

The last chapter is in the nature of a theoretical post-mortem. It is devoted to a critical dis- 
cussion and a synthesis of Brunswik’s functionalism which, according to Rommetveit, does not 
pay sufficient attention to the categorizing activities of the organism, and of Kelly’s functional- 
ism, not sufficiently concerned with the stable predictable structure of the environment. Rom- 
moetveit restates here in more general terms his position that the nature of inference is the same in 
social perception as in other perceptual activities, and suggests the general lines of an analysis 
similar to Bruner’s, of active ‘category attainment’ in social perception. This is certainly 
valuable starting-point. But the main problem is still with us: how to devise a detailed bl y ke 
for concrete empirical work? aaled biveprint 


with halo 


HENRI TAJFEL 


Social Problems in Our Time. By 8. Kirson Werypere. New York: i 
Hall Inc. 1960. Pp. viii+600. $6.75. po ee 


This book aims to describe some contemporary problems of social pathology 
fically sociological viewpoint. In Part I, after a 


general introduction to the stu 
lems, the problems themselves are collected under two headin 


4 from the speci- 
ly of social prob- 
a. iD vi i 
such as juvenile delinquency, adult crime, homosexuality, ces armel ba od bisa i 
disorders are dealt with. Part IIT is devoted to social problems among convention; 
Aen aDoonticts, marginal age roles of adolescence and old age, and ethnic pre 
crimination. Each topie is organized by dividing the contributing and causa 
problem into three sections: (i) the social processes, (ii) the social factors, and (iii 
traits, the latter being deliberately put last in order to emphasize the social 
underlie individual perversities. 


nd personality 
al groups such 
Judice and dis- 
1 facets of the 
) the personality 
conditions which 
This is of course an American book about contemporary American society. This has had th 
8 e 
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effect on a British reviewer (not so interested in the carefully presented U.S. description and 
statistics) of focusing attention on the theoretical analysis which the sociologist can bring to 
bear on social problems. And indeed the author in his preface specifically disclaims any attempt 
at ‘an impressionistic discussion of social problems as current events’. From this theoretical 
standpoint the book only serves to emphasize the author's own contention on his opening page 
as to how little we have progressed in any real understanding of social pathology—certainly any 
guidelines to social change for improvement are non-existent. We have been studying juvenile 
delinquency as a pressing and persistent social problem for many years now and have accumu- 
lated quite a considerable knowledge about it. Is it fair to suggest that it is a measure of the 
inadequacy of our social diagnosis (as well as of the intractability of the problem) that the 

delinquency rates continue to increase? 
DEREK PUGH 


Efficiency and Effort. An Analysis of Industrial Administration. By W. Baupamus. 
London: Tavistock. 1961. Pp. viii+139. 18s. 


This book is an approach to employer-employee relations in industry, covering psycho- 
logical, sociological and economic aspects. The concept effort, analysed into the component 
“deprivations of impairment, tedium and weariness’, stems from the strenuous ‘physical con- 
ditions, repetitiveness and routines’ of work. These feelings of deprivation respectively generate 
the relative satisfactions of ‘inurement, traction and ‘contentment’. Two main functions of 
industrial administration are to control effort stability and to increase the effort intensity of the 
employee. Unless wages rise (within limits) in line with increased size of effort, industrial con- 
flict will become manifest in employee absenteeism, slowdowns and strikes. Yet‘. . taken asa 
whole, a necessary condition for successful administration is to increase the level of average 
effort so that this advantage to the employer is not entirely offset by a corresponding riso in 
wages or by provoking disturbances resulting in industrial conflict’ (p. 126). It seems (to this 
reviewer at least) that this book overlooks an important common interest between employers and 
employees: maintenance and expansion of the industry itself, i. Sains ss 


Learning, Remembering and Knowing. By Patrick Mereprru. (The Teach Your- 
self Books. ) London: English Universities Press. 1961. Pp. 174. 6s. 


The ‘Teach Yourself’ series, now of almost encyclopaedic dimensions, already contains 
volumes such as ‘Teach Yourself To Think’, ‘To Study’ and ‘To Live’, a ‘Student’s Guide’, 
and a ‘Teach Yourself Personal Efficiency’. Prof. Meredith’s book aims at showing the solitary 
student what his job is: ‘to learn how to learn, to learn how to remember, and to learn how to 
know’. It is a sort of meta-instructional guide. twice removed from the first-order subjects of 
instruction. 

The peculiarity of Meredith’s book is that it does not just give advice or serve up empirical 
rules, but attempts to give the student an appreciation of the nature of the psychological pro- 
cesses involved in studying. Not rules nor recipes nor programmes, but an understanding of the 


nature of the job he is engaged in is what the student needs. So Meredith tries to get him to think 
fundamentally, and he does soinar 


Not all psycholo 


planatory concept. But there is no doubt that he has 
readable, suggestive, provocative. and completely free 
solitary thinkers—and perhaps even some bos tg 
an ti ' ies connected wi 
the psychology of study. orpor, and slay a number of hoary fallacie 


L. S. HEARNSHAW 


Culture in History. Bd. b i i 

: . by Stantey Dramonp N } ia University 
: - New rk: Columbia Universit) 
Press. 1960. Pp. xxiv +1014, £6. 
The: i : ‘ 

boxtoe eg is poke of Paul Radin, conceived in hig lifetime but published after his death, 

who lectured for five a Ppropriate act of homage to a man of very wide scholarship. Radin. 
years in this country under Rivers at Cambridge, was in many ways the 
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spiritual heir of nineteenth-century ethnologists like Sir James Frazer, but had himself a close 
personal knowledge of primitive communities. While he was interested in the ideas of Jung 
he did not consider himself a ‘Jungian’. but the large bibliography of his work at the end of this 
volume shows clearly how Radin, to the end of his life, retained his interest in the individual 
person within any society, and it is here that his work is of specific value to the psychologist. 

Distinguished contributors abound: Redfield, Hallowell, White, Kluckhohn, Lowie, Loeb. 
Evans-Pritchard, Levi-Strauss, ‘Tillich. Kroeber and many others. ‘This very wide range of 
talents makes the task of the reviewer exceedingly hard. The fifty-two essays cover too many 
disparate fields to be adequately discussed in a short review. They are grouped under five 
headings, but these tend to mislead as the range within each is so great. Thus we have: I. The 
Primitive World View; I. Approaches to Culture (which includes such differing topics as “The 
native dog in the Polynesian system of values’ and ‘Reflexions on the ontology of rice’); 
IIL. Ritual, Religion and Myth (‘The dialectic of Christianity’ and ‘Remarques sur le Rope 
Trick’); IV. History, Social Theory and Law; and V. Language (‘Language, evolution and pur- 
posive behaviour’ and ‘Some genetic affiliations of Algonkian’). r 

The ethnography is of interest, and light is thrown on the Ojibwa, Navaho, Winnebago, 
Shoshoni, Incas, Yurok and other peoples. To the psychologist the most valuable aspect of all 
these contributions is that the great majority of the scholars concerned have been at pains 
to deal with the thinking and ‘projective systems’ of the various cultures investigated. There is, 
for example, a most interesting article by Redfield on ‘Thinker and intellectual in primitive 
society’, and Kurt Goldstein’s contribution provides a most useful antidote to the assumption 
that the thinking ability of primitive peoples is in some definite way ‘inferior’. 

The main ethos of the collection, if one indeed can be found, lies in the attempts to bridge 
methodological and theoretical gulfs. This is again a tribute to the inspirer of the collection. It 
is very refreshing to read anthropologists who are not afraid to discuss the values of human beings 
and the motivational categories which, in the opinion of this reviewer, are an integral part of 
the explanation of social behaviour. 

In brief, while it is impossible to recommend this book as in any way & standard text, it will 
nevertheless repay any reader (or browser) with many stimuli to thought. It is a magnificent 
bedside book for a long and cold winter. S. G. LEE 


Educating Gifted Children. By Roser F. DrHaan and Rozert J. Havianurst. 
London: The University of Chicago Press. 1961. Pp. x+362. 42s. 


‘This ‘revised and enlarged’ edition of a book first published in 1957 offers some useful new 
material on a subject which has enjoyed increasing attention in America in recent years; and 
the book is now more coherently and solidly structured. Probably its greatest attractions are 
in the earlier chapters which deal with the need to discover gifted children, and methods of doing 
so, and demonstrate losses of talent in groups under-privileged by reason of social class, race, sex. 
There is also a good systematic discussion of the methods of enrichment, grouping and accelera- 
tion; it is pleasant to find support for the acceleration policy, which is usually over-harshly 
judged. 

Some weaknesses arise from the attempt to be comprehensive. Certainly artistic genius and 
high social ability are important forms of giftedness; but the impact of the book would be 
greater if it concentrated on the form about which the authors have really most to say—intel- 
lectual ability—and gave more than the present meagre allocation of space to the extremely 
gifted child. This would happily avoid the conscientious excursions which do not really give 
much guidance towards developing artistic abilities and ‘social leadership’. Indeed the discus- 
cussion of the latter reveals some conflict between duly reported research findings which fail to 
provide a distinetive pattern of leadership characteristics and the author’s belief that neverthe- 
less something should be done about discovering and educating future leaders. The ultimate state 
of bafflement may be illustrated by one of the questions set at the end of this chapter: ‘What 
abilities will future Jeaders need in view of the unpredictability of the future?’ Similarly, the 

d ‘creativity’ could be undertaken at a deeper and more critical 


discussions of motivation an , t B ia 

evel. The attempt to devise classroom exercises (e.g. ‘brainstorming’ and fluency practice) to 
4 hot ioinality i but unconvincing. 

develop ‘creativity’ and originality is gallant 8 


The book, however, is intended for a wide public, including interested laymen as well as 


104 Publications recently received 


students and teachers. It should be of value in making them aware of the many aspects— 
psychological, educational and social—of developing ability. It can also be extremely interesting 
when read from another point of view: that of studying some of the social and philosophical 


principles underlying the American system of education. MARGARET B. SUTHERLAND 


Examinations and English Education. Edited by S. Wiseman. Manchester: Manchester 
University Press. 1961. Pp. xx+188, 21s. 


It is an excellent custom of Manchester University School of Education to hold annually a 
series of lectures on educational topics. This volume is based onas 
seven chapters cover the historical developments of English scho 
to Grammar, Secondary Modern and Primary Schools, their efficiency, with particular attention 
to selection, and the questions arising out of attempts to examine ‘ general education’. The 
interests of the writers vary, the administrative, the educational and the psychological all being 
represented. In each a workman-like presentation has been achieved. 

The ‘11-plus’ is discussed, in a commendable objective way, but is not allowed to dominate. 
The main centre of interest is rather in examinations at school leaving and University entrance 
level. In such a wide survey, certain shortcomings are unavoidable. Some of the writers seem to 
find themselves cramped for Space in dealing with the ramifications of the English examination 


eries about examinations. The 
ol examinations, their relation 


JAMES MAXWELL 


The Management of Innovation. By Tom Burns and G. M. Starker. London: 
Tavistock. 1961. Pp. 269. 30s. 


This book is concerned with problems that face companies or industries when the 
of new processes becomes unavoidable. It is not so much, therefore, a study of adaptation to 
change as of adaptation to the need to change. The work is a study of management—management, 
relationships with all the inherent problems, status and otherwise, arising between traditional 
managers and technical incomers, some of whom may not have been in business before. Attempts 
to set up the technicians in research laboratories physically isolated from production are seen 
partly as the wish of the business not to link research with production, and partly as the wish of 


the technicians to keep themselves ‘academically’ apart from production, The industrial zone 
studied in some detail is the electronics industry, 


development, 


m members of management is used in a some- 
what anecdotal way to support the argument. Tt seems in places to touch on problems inside the: 


factory—of relationships, status, rivalries—that were unlikely to have been brought into the 
open beforehand. It may have been that the reading of the draft of the book was the first time 
that certain managers were aware of how they or certain of their actions were perceived by thet” 
colleagues. It does not seem enough to say ‘there are no interpretations and appraisals contained 


in any part of this report which have not been communicated at some time or other to persons 


involved in the situations at issue’. While information collected was intended to be used in 2 


2, 


¥ 
& 


¥ Abnormal Psychology is a fairly thorough and clear text-book w: 
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general context, the researcher had an effect on the individual firm and one would want to know 
what happened as a result. A follow-up study now of all firms involved might prove very valu- 
able, since this work ended in 1958. 

Another regret that might be expressed is that the studies were completely management- 


’ directed. The covering of some component of worker attitude to the need to adapt would have 


been valuable, since whether a system be organic or mechanistic is of considerable significance 
not only to management but to workers. The bottlenecks, the rivalries, the artificial boundaries, 
the tactics used by certain members of management against other managers impinge in many 
instances most powerfully and painfully on the workers on the floor. 

The important contribution of this book is that the lessons from it have relevance in a much 
wider context than the electronics sector of British industry. The integration of specialists of all 
kinds, in the field of human relations, for example, into working communities, and the optimum 
ming acute for more and more industries. 


. A. MITCHELL 


Abnormal Psychology. By W. J. Convitie, T. W. Cosrento and F. L. Rovxs. Lon- 
don: Constable. 1961, Pp. xvi+298. 14s, 


Jordi. By T. I. Rusw. New York: Macmillan. 1960, Pp. vi+73. 10s. 


Better and Better Every Day. By E. Covs and C. H. Brooxs. London: Unwin Books. 
1960. Pp. 158. 6s, 


Nature Hits Back. B 
Pp. 190. 38. 6d. 


Graphology. By H. A. Rann. Cambridge, Mass.: Sci-Art. 1961. Pp. 208. $1.90, 


Intelligence: Its Evolution and Forms. By G. Vraup. (Translated from the French 
by A. J. PomErans.) London: Hutchinson. 1960. Pp. 127. 5s. 


Paths of Loneliness, By Margarer M. Woop. London: Oxford University Press, 
1961. Pp. xii+ 2387. 195. 


Journey Through Adolescence. By Doris Opium. Harmondsworth, Middlesex: 
Penguin. 1961. Pp. 160. 2s. 6d. 


The above paperbacks cover a wide range of human behaviour and experience over the 
areas of cognition, emotion and motivation. The first four focus on diagnosis and treatment 
of psychological disorders. Handwriting and intelligence are lealt with by the next two books 


peewrely: and the final two cover problems of adjustment and development faced by normal 
people. 


y M. Lawrir. Kingswood, Surrey: World’s Work Ltd. 1960. 


ith comprehensive coverage of 


psychological factors underlying abnormal behaviour, Physiological and cultural factors 


appear less well covered; however, a fair number of books ar 


from age eight to twelve is based on Rubin's factual tanises ae 
At the om Pewsive Jordi, though still in need of psychiatric treatment, 28 impene eeychiatrist. 
transfer to an ordinary day school. The author succeeds in convey 
anic and suffering while giving us room for objective appreciation of hi 
Ered all suffering may be cured by the ailing individual himself is nog Bech a 
Better Every Day. These cures, it is claimed, can be effected by means of Coué’s ot hep = and 
Suggestion (first published in 1922), which involves use of imagination or thought with op 
interference of will or effort. The only persons not to profit by this method are said 45 fe ihe 
mentally deficient or ‘those who are unwilling to understand’ (p. 16). Another panac : fe 
most illnesses is discussed in Nature Hits Back (a revision of a 1936 publication), Good nana 


106 Publications recently received 


food, fresh air and water, with abundant exercise would prevent chronic ‘ 
spondency and fatigue; mildly incapacitating (yet tragic), these disorders are very prevalent in 
this country. Lack of good nutrition here is shown by prevalence of tooth decay, suffered by 
97% of the population. Though peripheral to his essay on nutrition, the author’s chapter on 
sex (pp. 137-166) is remarkably enlightened. - : 
Coming into the area of more normal behaviour and experience , 

rraphology ; a reference for analysing of handwriting. A well-organized system for relating graphic 
signs to personality traits is presented but the system’s validity appears dubious. Demonstration 
of trait deviations in terms of handwriting deviations from ‘. . :the copybook model letters...’ 
(p- 36) probably must await more adequate understanding of personality dynamics. The author 
of Intelligence distinguishes between ‘practical’ and ‘speculative’ intelligence. ‘The former is 
tied to perception of immediately given situations, whereas with speculative intelligence 


*..- adaptations of ideas precede adaptations of movements’ (p. 72). Only adult humans possess 
speculative (i.e. conceptual. logical, r: ional) intelligence; the relevance of speech igs here 
indicated. a 

_ Paths of Loneliness describes the force 


ration between groups and often result i 


social strata, and criminal gangs make for group separation; old age, 
physical disability may produce individual isolation. Reactions to these “‘sundering powers’ 
range from egotistic delinquency to successful attempts for social participation. With thi last: 
book, Journey Through Adolescence, we ride through the years 11-17, i.e. adolescence, a stage of 
tempestuous physical and mental growth. This book gives a very adequate description of adoles- | 
cent responses to home, school, work, community. Also discussed are the joys and problems of 
adolescent friendship and love. When aided by understandi ig social guidance normal develop- 
ment is likely to occur, resulting in a mature integration of th young adult with the surrounding 
environment. The last two books, covering normal adjustment and development, prove most, 
refreshing reading. $ 


oversensitivity, de- 
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sin complex modern society which le: 


ad towards sepa- 
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THE ABSOLUTE THRESHOLD OF ELECTRIC SHOCK 


By ROBERT T. GREEN 
University College London 


Tho results indicated that power is the relovant variable, and that sensitivity to threshold 
shocks probably depends on the amount of power dissipated in the immediate vicinity of the skin 
receptors. This view igs Supported by the observation that skin thickness seems to be of con- 
siderable importance—tho thicker the skin, the higher the threshold. 

The influence of ambient temperature and humidity were found to be inoperative within 
the limits investigated. A low skin temperature did, however, raise the threshold. 

Subjective sensations Associated with electric shock are discussed, including an anomalous 

Las a result of rapidly repeated strong stimulation, 

Implications for the use of electric shock as a negative reinforcer in psychological experiments 
and as an agent in ‘therapy’ are considered. In both cases there would appear to be sound 


arguments for using a constant Wattage a.c. stimulus to counteract the variations in the 
impedance of a biological circuit, 


18 no more recondite than those classics of psychophysics, judgements of weights 
or the two-point tactual threshold. In fact, since shock is used widely both as a 
negative reinforcer in experiments and as an agent in shock ‘therapy’ the need for 
some basic information regarding electric shock as a stimulus is hard to gainsay. 

More probably, the dearth of experiments in this modality is related to the problem 
of defining the relevant parameters. With weights and distances it is clear what 
dimensions are involved, but with electric shock the number of possible variables in- 
fluencing thresholds is manifold. Some ofthe more obvious ones may belisted as follows: 

Alternating v. direct current; waveform (e.g. square », Sawtooth); duration of 
shock; onset v. termination of shock; anode v. cathode; Voltage; amperage ; wattage; 
voltage density; current density ; wattage density; size of electrode; shape of elec- 
trode; material of electrode; pressure of contact; na 
locus on surface of body; temperature; humidity ; individual differences ; sequential 
effects. 

Formidable though this list may appear, a start has to be made 
is little point in controlling voltage or amperage in our experiments, or ‘therapy’, if 
these happen not to be the relevant parameters. Earlier work (Forbes & Bernstein 
1935; Hill et al. 1952; Green, 1958) has already indicated that if any of these vari. 
ables is to be accorded greater importance than the others, then it is the wattage 
that should be controlled. Perhaps this is a contributory reason for 
of progress in this area. A constant wattage stimulator hag never 


Somewhere. There 
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In the present experiments the problem has been delimited by using a rectangular 
direct current stimulus of 1 sec. duration. Three types of stimulus were used: con- 
stant voltage, constant current, and constant power. In combination with these, 
three sizes of electrode were used, making nine conditions in all. The electrodes 
were of silver steel and circular in shape. The smallest were 0-075 in. diameter, the 
middle pair were 0-15 in., and the largest 0-3 in. The loci used were the ball of thumb 
and index finger of the left hand, the positive electrode being on the finger and the 
earth on the thumb. Pilot runs indicated that, surprisingly enough, the pressure of 
contact made little difference, within wide limits, to thresholds. Provided pressure 
is sufficient to ensure complete contact, and not so great as to produce rapid numbing 
of the skin receptors, no further control of this parameter appears necessary. More 
careful observation may modify this view. 

In addition to the nine conditions mentioned, an electrode jelly was used with 
the medium size electrodes for the three types of stimulus, giving another three 
thresholds. The reason for this is discussed later. 

Temperature and humidity were not controlled directly, 
their influence, if any, could be gauged. 

Individual differences are, of course, always with us, ani 
are that wide differences do exist. The present study, 
defining the distribution of these differences nor witl 


but were noted, so that 


din this case the indications 
however, is not concerned with 
h providing norms. 


APPARATUS* 


Since constant current and constant voltage circuits are com 
description. The constant wattage system may be briefly described. 
to be overcome derive from the fact that the reactance of living tiss 
may vary quite rapidly with time. If the power dissipated is to 
value it is necessary, in effect, to monitor continuously the insta 
and current, to compare this with a reference, 
output of the generator. 

This is achieved by continuously comparing the load current with a function proportional to 
the reciprocal of the load voltage.} This function is derived by width-modulation, followed by 
integration and smoothing, of pulses generated by a phantastron triggered at 2:5 keye./sec. 


The error signal is arranged to control the Senerator output by way of a high-gain d.c. amplifier. 
Simple switching allows the same instrument to be used to generate constant voltage and 
constant current stimuli. 


monplace they require no 
The fundamental difficulties 
ue is not precisely known and 
be maintained at a constant, 
ntaneous product of voltage 
and use the resultant error signal to control the 


Procepurg 


stimuli and collection of data. Thirdly, it requi i 
the subject’s part (in this case the author, referr 
shock. At threshold values the distinction betw 


een shock and no-shock is not cleat 
cut, and it takes some time to learn to respon 


d to the relevant cues, Statistical 

* This was designed by Mr B. Corbett and supplied by Messrs System Research Ltd 

} Although when using direct current it is usual to equate load with resistance, the fact that the stimu- 
lus is felt only on the make or break indicates that factors such as capacitance, inductance, and back 
e.m.f. may also be involved. See Curtis (1950). ; , 

PT P=IV,s0r = P/V. If P is to be constant, I must therefore be proportional to the reciprocal of V- 


ale _ 
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theories of perception, such as those put forward by Solomons (1900), Tanner & 
Swets (1954), and Gregory (1956), seem very apposite in this context. In the earlier 
stages of training, the ‘confidence’ level fluctuated, and the ‘doubtful’ category was 
used frequently around the middle of the range of uncertainty. With practice, the 
‘confidence’ level hardened, so that Type I errors would have been minimized had 
false stimuli been used. This reluctance to run a risk of accepting false positives 
became apparent when the electrodes were accidentally disconnected from the stimu- 
lator during a practice session. Some 140 false stimuli were presented, all of which 
drew a negative response, much to S,,’s surprise when the higher values were being 
set and displayed on the stimulator. It was this discrepancy between the displayed 
values and lack of subjective shock that led to the tracing of the fault. 

The procedure eventually adopted was scheduled to take about 2 hr. per daily 
session. While the apparatus was warming up, the temperature and humidity were 
noted, and S;,’s hands were washed in warm water, rinsed and dried. The electrodes 
were arranged so that S,, could fit them comfortably between the index finger and 
thumb of his left hand without, fatigue. 

All nine combinations of ty 
The programme called for 
stimuli for e 


pe of stimulus and electrode size were used on each day. 
a minimum of seventy stimuli under each condition, ten 
ach of seven selected values, making a total of at least 630 judgements 
per day. The order of presentation of conditions, and of stimuli within each condition, 
was randomized every 2 days. On the second day of any pair of days the sequence 
adopted was the reverse of that used on the previous day. In this way practice, 
fatigue, and other sequential effects were distributed as fairly as possible. 

Three categories of j udgement were allowed: stimulus detected, doubtful, stimulus 
undetected. Where the middle category was used, that particular trial was discarded 
and replaced, so that a total of ten positive and negative judgements was obtained. 
In this way the disadvantages of using a forced judgement were avoided, while the 
problems posed by the middle category in the analysis were also circumvented. 
In the event, the middle category was hardly ever needed during the experiment 
proper. After each set of ten judgements had been obtained, Sy, removed his finger 
and thumb from the electrodes and rested the left hand. 

On a particular day it sometimes transpired that the seven values chosen to cover 
the range for a given condition were inappropriate or insufficient. In these cases the 


values were rearranged so that the complete range of uncertainty was covered as far 


as possible. This sometimes meant using considerably more than the seven v: 
intended. 


This procedure was carried out for 10 days to furnish a total 
each value of the variable under all conditions, thus providi 
judgements upon which to calculate each threshold. 

After the data for the nine conditions had been studied it wag decided to repeat 
the experiment with the medium size electrodes, using electrode jelly to improve 
contact. The procedure was similar to that already described, except that it was 
possible to employ the reversed pattern of stimuli presentation on the same day in- 
stead of on successive days, giving twenty judgements per variable value per con- 
dition per day. Fresh jelly was applied to the thumb and finger immediately prior 
to each run of ten judgements. 
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Fig. 1. Large dry electrodes— 
constant voltage. 
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Fig. 4. Medium dry electrodes— 
constant voltage. 
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constant voltage. 
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Fig. 10. Wet electrodes— 
constant voltage. 
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Fig. 5. Medium dry olectrodes— 
constant current. 


Threshold 
225 WA. 


100 
90 Threshold 


go 722=52 mW. 
70 (estimated ) 
60 
50- —------ 
40 | 
30 | 
20 | 
| 
| 
50 58 66 74 
54. 62 70 78 
Root milliwatts 
Fig. 3. Large dry electrodes— 
constant power. 


100 


go Threshold 
70 72? = 52 mW. 
(estimated) 


54 62 70 78 
Root milliwatts 
Fig. 6. Medium dry electrodes— 
constant power. 
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Fig. 8. Small dry elec- 
trodes—constant current. 
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Fig. 9. Small dry olectrodes— 
constant power. 
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Fig. 11. Wet electrodes— 
constant current. 


26 34 42 50 58 
30 38 46 «(54 
Root milliwatts 
Fig. 12. Wet electrodes— 
constant power. 


The absolute threshold of electric shock lll 


RESULTS 


Graphs were drawn for all twelve conditions and a free-hand ogive fitted. In 
seven of these twelve cases it was also possible to calculate the threshold directly 
from the data, independently of the graph. 

Regrettably, in making out the specification for the apparatus, it had not been 
foreseen that stimuli in excess of 200 V. or 60 mW. would be needed. Since a mathe- 
matical analysis requires that the complete range of uncertainty be covered, esti- 
mated values of the threshold had to be used where the data w 


nately, the results were significantly clear-cut to make thi 
consequence. 


With dry electrodes the threshold in terms 
at about 50 mW..,* regardless of the 
increases from 225 A. for the sm: 
The threshold in terms of current 
of the electrode. The voltage thres| 
to about 220 V. with the smallest. 

Clearly, then, power is the sin 


ere incomplete. Fortu- 
s shortcoming of small 


of power remains very nearly constant 
area of contact. The current threshold, however, 
allest electrodes to 458 yA. for the largest pair. 
density is therefore inversely related to the size 
hold rises from 101 V. with the largest: electrodes 


gle best measure of the shock threshold, since a 
16-fold increase in area of contact does not materially alter this index, but does 
affect other indices substantially and systematically. 

This statement, however, demands qualification in the light of the results obtained 
when electrode jelly was used. Under these conditions the threshold drops to 18 mW. 
Evidently, it is not the total power as such that counts, but where it is dissipated. 
With dry contacts much of the power is spent overcoming resistance at the boundary 
of contact between the electrodes and the skin. With electrode jelly this source of 


resistance is much reduced and far less power is needed to produce a detectable 
stimulus. 


This suggests that the crucial factor is the power dissipated in the subcutaneous 
tissues where the receptors actually lie. This view is supported by the casual observa- 
tion that there would appear to be a simple, direct relationship between the thickness 
of a subject’s skin and his threshold. A fine, delicate skin, such as many women possess, 
seems to go with a low threshold, while the man who works with his hands and has a 
coarse, heavy skin has a far higher threshold. In the case of S;, this effect was most 
noticeable, After a week-end of manual labour (handling bricks), sensitivity to shock 
was reduced markedly, and it took several days of non-manual activity before the 
threshold began to drop again. It was due to this unforeseen influence more than 
anything else that the apparatus proved unable to cope with the higher voltages 
thus made necessary. 

The influence of temperature was studied by relating the number 
responses on each day to the temperature. No consistent trend w. 
since the temperature ranged only between 66-5° and 71° F. over the 
it would not be safe to assume that no relationship exists. With 


of positive 
as apparent, but 
period concerned 
@ second (female) 

* Gilmer (1937) reported a remarkably similar result using 2mm. dia. brass electrod ; 
surfaces of the index or middle fingers. The average threshold of four subje: acon thervolas 


= 2 : cts was around 50 mW. for a 
a.c, stimulus of 500-1000 cye./sec. Higher frequencies produced higher thresholds, while lower ferent 
Produced a fairly stable threshold around 35 mW. 
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subject (S,) a temperature range of 68°-75° F. again revealed no consistent trend. 
A priori one would expect, since the importance of contact resistance has been de- 
monstrated, that on warmer days the tendency to sweat would be greater and hence 
the threshold would be lower. 

Temperature was important in another direction. Although room temperature 
seemed of little consequence in the range referred to, skin temperature had to be 
watched carefully. During one practice period, when S,, had come directly into the 
experimental situation from a cool morning, his threshold was much higher. Half 
an hour later, when his skin temperature had stabilized in the higher room tem- 
perature, the threshold was back to normal. A cool skin would thus seem to indicate 
that the receptors involved are slightly numb, and therefore less sensitive. 

Serial effects were assessed in a similar manner. During the first 5 days 40% 
of the stimuli were detected, against 29% during the latter 5 days. This suggests 
strongly that sensitivity decreased during the course of the experiment. It is almost 
certain, however, that this was due, not to fatigue, but to the effect of manual 
labour and the consequent hardening and/or thickening of the skin already referred 
to. No serial effects were detected with Bas 

Relative humidity did appear to affect the threshold in a consistent way with S,,, 
but this finding was not confirmed with S2. The apparent relationship between humi- 
dity and sensitivity turned out to be an artifact of the serial effect. It so happened 
that the changes in sensitivity due to skin thickening roughly coincided with changes 
in humidity. 

Since an experimenter being his own subject invites the classic bias of stimulus 
error, it was thought advisable to repeat the main part of the experiment with a 
completely naive subject. The three types of stimulus were used with the largest 
and smallest pairs of electrodes, without electrode jelly. 

The results are summarized in Table 1. 


Table 1. Shock. threshold for 8, (series 1) 


Constant Constant Constant Product 
power (mW.) current (jA.) voltage (V.) IV (mW.) 
Large electrodes 32-2 362 44 15-9 
Small electrodes 31-9 198 121 24-0 
Table 2. Shock threshold for Sp (series 2) 
Constant Constant Constant Product IV 
power (mW.) current (1A.) voltage (V.) (mW.) 
Large electrodes 28-7 334 43 14-4 
Small electrodes 30-2 238 117 27-8 


the threshold in milliwatts is independent of 
The one disturbing feature is that the pro 


duct IV does not cross-check with the 
constant power threshold. In the original 


experiment this cross-check was fairly 
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close. To settle the question the apparatus was tested, serviced, and recalibrated, and 
the whole experiment repeated with S,. The results, given in Table 2, were closely 
similar to the previous outcome, including the anomalous failure to cross-check. 
At first glance such a discrepancy seems highly improbable. If the threshold 
described in power terms is 32 mW., then this same threshold must be describable in 
terms of a current and voltage whose product is this value. We can escape this 
dilemma only by recognizing that if we choose to control a given parameter of the 
stimulus we obtain a threshold specific to those conditions, and that this figure will not 
necessarily agree with the threshold obtained when some other parameter is monitored. 
The issue may be analysed in more concrete terms. 
ditions a stimulus is delivered that is rectangular with re: 
the impedance of the load varies, as indeed it does with 
stimulus in current or voltage terms will be 
voltage and constant current conditions tl 


Under constant power con- 
spect to power. If, however, 
a biological circuit, then the 
anything but rectangular. Under constant 
ne same argument holds mutatis mutandis, 
so that a stimulus that is rectangular with respect to power under constant power 
conditions will be fluctuating in some uncontrolled manner with respect to power 
under constant voltage or constant current conditions. 


Thus, if power is the relevant variable, under constant voltage or constant current 


conditions we can talk only of the average power dissipated. Actual power will 
differ from the average value as the impedance varies, and will peak in excess of this 
average value. Since, as the on-off phenomenon shows, we are sensitive to change 
rather than steady state stimuli, it follows that the product JV will be less than the 
power threshold obtained under constant power conditions, provided that the sub- 
ject’s impedance varies sufficiently to distort the shape of the power wave under 
constant voltage and/or constant current conditions. The discrepancy between the 
product JV and threshold obtained under constant power conditions is therefore an 
index of the degree to which the subject’s impedance varies. 


Discussion 


The sensations involved in detecting threshold shocks are of some interest. The 
weakest stimuli that can be detected feel more like a gentle pressure from the area 
of contact than anything else. This is felt more readily on the earth electrode when 
the circuit is made, and on the positive electrode, more weakly, when the circuit is 
broken. If a slightly stronger stimulus is used, these pressure sensations are felt on 
both electrodes on make and break. As the wattage is increased, a pricking sensation 
occurs which eventually becomes sharp enough to mask the pressure sensation 
entirely. If this sharper type of stimulus is repeated fairly rapidly, say once every 
3 or 4sec., then the subjective intensity increases progressively until definite pain is 
felt, sufficient to discourage further trials at that level. If the procedure is continued 
past this point a burning sensation of some intensity ensues. On cessation of the 
stimulus the feeling of ‘bright’ heat moderates to a warm ‘glow’ that disappears 
after a second or two. 

The increased sensitivity, produced by repeated a 
lasts for perhaps a minute or more, so that a weake 
difficult to detect comes well above threshold. It is 
become ‘tender’, and hence more sensitive, as a res 


pplication of a, sharp stimulus, 
r stimulus that Was previously 
as if the receptors involved had 
ult of the Stronger stimulation. 
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This finding appears to be in conflict with the classical work by Adrian (1928) on 
the adaptation of sense organs to an electrical stimulus. At the same time, the fact 
that the stimulus is felt only on the make or break is directly in line with Adrian’s 
principles. An interesting aspect of this phenomenon is that it can be obtained under 
either constant current or constant voltage conditions, although it is perhaps more 
noticeable with a constant voltage stimulus. (It was not possible to obtain a suffi- 
ciently strong stimulus from the constant power output to complete the comparison.) 
This suggests that the changes involved occur in the receptors or centrally, and are not 
simply due to areduced reactance of the whole biological circuit. Under constant 
conditions a net reduction of reactance would lead to lower voltages and less 
However, the question of where this power is dissipated is again relevant. I 

be supposed that changes take place in the receptor tissues so that the reactance of 
this part of the biological circuit is increased relative to the skin and other com- 
ponents. If this were so, then under all three stimulation conditions more power 
would be dissipated at the receptors and less elsewhere, at least during onset and 
cessation of shock. It is known that capacitative changes take place in active nerve 
tissue. Alternatively, the changes that take place at the receptor may be such that, 


current 
power. 
t might 


Sensation appears. 
If a stimulus slightly stronger than that which begins to produce a sharp pricking 


sensation is used, then the shock is no longer localized to the area of contact. Sensa- 
tions of a different character occur in the musculature of the finger and thumb. 
There is a sort of twitching sensation, as if the muscles involved were going into 
involuntary contraction, which is probably the case. Since both flexors and extensors 
are involved, there is also a mild sensation of momentary paralysis. This sensation 
occurs only as the circuit is completed. It is not associated with the continuation or 
cessation of the shock. It is not in itself painful. 

It is also worth noting that the pain threshold is not very far beyond the region 
of uncertainty. With the large electrodes, for instance, S;, usually found a shock of 
140 V. distinctly unpleasant, while S, was similarly affected by 70 V. 

The role of attention is also of importance 
attention on the hand increases sensitivity, 
middle of the range of uncertainty the subje 
lus or not, as he pleases. Letting the eyes gi 


» with the eyes open, but out of focus. 
Ow overhead, reduces sensitivity. On the 


? € ringing of a telephone, lowers the thres- 
hold considerably. It is presumably a question of whether the noise is sufficiently 


startling to produce a sweating response. Whenever such external distractions 
occurred, which fortunately was not often, the collection of data was suspended. 

It will be noted that in plotting the curves for the constant power condition the 
values are expressed in terms of the square root of the applied power, Had the 
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‘straight’ values been used the curves would have lost their symmetry and extended 
logarithmically along the abscissa. The logic of this is easy to follow if we remember 
that power is the product of voltage and current. For a given resistance the power 
dissipated is directly proportional to the square of the applied voltage. Or, put 
another way, doubling the voltage doubles the current, and hence increases the 
power fourfold. So, if we wish the power co-ordinate to have the same dimensions 
as the linear scale for the voltage and current co-ordinates, we must take the square 
rootoftheapplied power for our scale, In view of this, it might be argued thatit would be 
better practice to refer to the threshold in terms of root-power, rather than power itself. 

The conclusions to be drawn must refer back to the two distinct uses to which 
shock has been put. As a negative reinforcer, where the experimental animals run 
over a grid, it is obviously of little use to control either the voltage or the current, 
as this leaves the wattage to vary with the area of contact. With a constant power 
stimulator the subjective intensity can vary only if skin thickness varies or if the 
animal gets its feet wet. In these circumstances it would therefore pay to standardize 
shock as a negative reinforcer in terms of wattage. There is also a strong argument 
n d.c. stimulation. Since shock is felt only on the make or 
break with d.c. stimulation, the degree of negative reinforcement can be minimized 


by ‘freezing’ on the grid. With a.c. stimulation it is impossible to escape the shock 
this way. 


In the ‘therapy’ field the im 


are times when the stimulus has exceeded its intended effect. In such cases it might 
be instructive to consider how much power was dissipated, and whether skin 
resistance was particularly low. There is presumably a limit to the amount of power 
which may be dissipated in the brain, beyond which the patient fails to survive, 
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SOME INVESTIGATIONS OF PERCEPTION OF MOVEMENT 
AND RELATED DEPTH PHENOMENA 


By J. L. ZAJAC 
University of Edinburgh, Scotland 


Investigations of perception of real movement have been carried out using a special apparatus 
designed by the author. Movement of a pendular character was produced by placing a prismatic 
‘Chance Crookes’ glass in front of one eye of an observer looking through it at a vertical rod, 
and rotating the glass. Amplitude and direction of the movement were a function of the dis- 
tance of both the glass and the rod from the eye, of the thickness and prismatic angle of the 
glass, and of the direction and angle of turn of the glass in relation to the eye. When angle of turn 
or speed of rotation, or both, are gradually increased, other factors remaining constant, observa- 
tions concerning movement, in both monocular and binocular vision, varied following fixed 
sequences for monocular and binocular vision. The experiments consisted in noting the kind of 
observation and recording the related angle of turn and number of rotations of the prismatic 
glass; from these data mean speeds of the movement of the image of the rod were calculated. 


Observations concerning depth phenomena accompanying various kinds of perceived move- 
ment were also made. 


InTRODUCTION 


Many investigations on perception of movement have been carried out, but per- 
ception of real movement did not at first arouse great interest. The earliest investi- 
gations dealt with ‘apparent’ movements or ‘illusions’, ie. with phenomena in which 
movement was perceived where objectively no movement took place, or where the 
movement was of quite a different character from that perceived. 

At the beginning of the nineteenth century interest was aroused in the Purkinje 
phenomenon which was not only a visual phenomenon but was related to changes 
in the semicircular canals of the ear. Then came stroboscopic and cinematographic 
observations. These dealt with perceived movements which were related to change- 
able static elements quite different in character from those actually perceived. Some 
of these movements were accompanied by complicated phenomena of ‘flicker’. 

In modern psychology it was Wertheimer (1912) who introduced a new type of 
investigation of apparent movement. In place of complicated stroboscopic or cine- 
matographic displacements he studied the appearance and disa; 
figures (straight or curved lines) using the tachistoscope. 

Details of apparatus and methods used in the study of perception of movement 
have been summarized by several authors (e.g. Neff, 1936; Boring, 1942; Graham 
1951; Gibson, 1954; Schober, 1954). : 

The present investigations are concerned with real, although not objective, move- 
ment, and the apparatus and method used were different from those used in other 
investigations; both were arrived at by chance. 

In the course of experiments on depth perception with glass plates and colour 
filters the question arose of what changes would occur when smoked glasses were 
used in place of ordinary glass plates. One school of thought claims that depth 
perception depends on the illumination and that various colour filters yield different 
depth perception only because different values of illumination for each colour bring 


ppearance of simple 
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different localization in the third dimension. This theory is supported by the ‘Pul- 
frich effect’ (Pulfrich, 1922*) 


In order to investigate the relation between the degree of illumination (or bright- 
ness) and depth perception, the ‘Chance Crookes’ Alpha, A,, B, B, glasses were 
acquired, but at first consistent results could not be obtained. However, some other 
interesting observations were made. It is known that if an ordinary glass plate or 
colour filter is placed in front of the right eye, in binocular vision, turning the glass 
plate away from the nose shifts the stereoscopic image to the left and nearer to the 
observer, and vice versa when the plate is turned towards the nose. When some 


of these ‘Chance Crookes’ glasses were used the observations were not con- 
sistent. 


It was found, however, that when the glasses were turned through a large angle 
(50°-70°) and then rotated around their centre in their plane, the stereoscopic image 
of the part of the fixation rod covered by the glass moved to the left and then to the 
right, or vice versa, and at the same time towards the observer and then away from 
him. The mystery of these phenomena was solved when the thicknesses of different. 
parts of the glasses were measured. It was found that the surfaces of those glasses 
were not quite parallel, different parts differing in thickness 
were plane; these particular glasses thus produced a prismati 
angles being very small. This feature of these particular glas 
normal: their prismatic character was obtained by some mistake during their 
elaboration in the workshop. Table I shows the various features of these glasses. 

In experiments carried out with these particular ‘Chance Crookes’ glasses, one 
obtained very interesting results. It was found in preliminary experiments, as was 
to be expected, that by turning these plates through a greater angle one obtained 
much greater lateral shifts than by turning much thicker glass plates with parallel 
surfaces. It has also been shown that the greater the distances of the plates from 
the object, the greater also were the changes in direction of vision and of perceived 
depth. In monocular vision lateral shifts were quite distinct and consistent, while 
changes in depth were not so distinct and persistent as in binocular vision. For 
example, with binocular vision with a glass with a difference of thickness of 0-29 mm. 
and with a thickness in the middle of 1-77 mm. one obtained a difference of distance of 
24 in. or greater, depending on the angle of turn of the glass, from the object viewed. 
This gave the relation between the difference of thickness and the difference in dis- 
tance as more than 1:2,000. The following factors were shown to be involved: (1) 
geometrical distance of the object from the observer; (2) distance of the object from 
the glass; (3) distance of the glass from the observer: (4) thickness of the glass at the 
point of passage of the visual line connecting the centre of the eye and the object ; (5) the 
prismatic angle, i.e. difference of thickness of theglass; (6) the angle and direction of turn 

of the glass in relation to the eye; and (7) direction and speed of rotation of the glass. Jt 


is to be assumed that all these factors must be related by some formula which could be 
found theoretically, as well as by experimental procedure. 


although the surfaces 
c effect, the refracting 
Sses was of course not 


ri 
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In connexion with the above observations several experiments were carried out 


with the aid of apparatus devised by the author and constructed by Captain W. 
Bogucki. 


APPARATUS 
The apparatus is shown in Fig. 1. The main a 


centre of which a vertical axis (v) was built and a small motor (m) the revolutions of which are trans- 
mitted by a nylon thread (m) to an upper horizontal axis (k), whose end is placed vertically over 


the vertical axis (v). On this end one places a cylinder with a glass plate, a colour filter or a 
“Chance Crookes’ glass (f). This glass can be moved in three directions: (1) towards and away 


from the observer; (2) around the vertical axis (v) of the apparatus, i.e. turned towards or away 
from the nose of the observer; and (3) rotated around the horizontal axis (k) on which it is placed. 
The movements (1), (2) and (3) can be made by the hand of the observer or by an operator; 
the rotation movement (3) also by electric current by means of the rheostat (d). 


pparatus consists of a circular base (g) in the 


Fig. 1 


The rheostat enables one to change the frequency of revolutions fr 
over 1,200 r.p.m. Pending the incorporation of a revolution counter the 
the glass can be counted by measuring the speed of rotation of the tran: 
stop-watch. The motor and the axes are mounted on a base (b) about 4 ft. long, in . 
be movable backwards and forwards, and different objects, i.e. rods (r), eae iste 
A head-rest (a) and a back screen (e), limiting the field of vision, complete the apparatus aa 


‘om about 20 r.p.m. to 
number of rotations of 
Smission-thread with a 


This apparatus enables one to carry out investigations of visual Perception of 
movement, both monocularly and binocularly, to study depth Perception in relation 
to that movement, to detect and eventually to measure differences jn thickness of 
glass plate (differences of prismatic character), usin: methods, and to 
study ‘flicker’ phenomena and the Pulfrich effect. 

When we rotate about the horizontal axis a prismatic 
example, in front of the right eye, we can distinguish its 


g stereoscopic 


glass plate placed, for 
different Positions, four 
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Different phenomena are observed in binocular vision with a prismatic glass placed 

in front of one eye. When the angle of turn of the glass or the speed of rotation is 
increased while other factors are held constant, the phenomena are observed in the 
following sequence: (1) The image of the rod moves obliquely to the median plane. 
Amplitude and direction of this movement are unequivocally defined. The single 
image of the moving rod is the result of the stereoscopic fusion of two images, one, 
stationary, belonging to the eye without a glass in front of it and the other moving as 
a result of the rotation of the glass plate. (2) One image of the rod begins to be 
separated from the other; the image of the eye without a filter follows the movement 
of the other for some time, but then stops. (3) Two separate images are seen, one 
moving and the other stationary. (4) Three images are seen, one belonging to the 
eye without a glass in front of it, relatively steady and stationary, and two others 
similar to those mentioned above at points (2) to (6) inclusive, for monocular vision; 
and, in binocular vision, in the same sequence, but with the difference that these two 
images are rather hazy in comparison with those seen with one eye. 

Instead of a vertical rod we can use one with its top inclined towards the observer. 
The main phenomena are similar to those described above, but with one eye the 
inclination of the top towards the observer is much less pronounced than in the case 
of binocular vision; sometimes it appears vertical but the upper part seems to be 
thicker than the lower part. The character of the movement in monocular vision 
may be changing or undefined, but when we see, through the glass, the movement 
of the rod’s base, which goes up and down and moves sideways, then the perceived 
character of the movement of the image of the rod becomes definitely established : 
the rod is seen moving along a circle or ellipse and recedes from the observer when the 
base is going up, and approaches him when it goes down. The rotating movement is 
anticlockwise when the glass is turned towards the observer’s nose, and clockwise 
when the glass is turned away from the nose. 

In binocular vision one can in this case observe phenomena in the following 
sequence: (1) One rod moving obliquely, but more inclined with its top towards the 
observer than in the case of monocular vision. (2) The rod is seen splitting into two 
images. (3) Two images are seen intersecting at a point which is fixated. Both are 
still more inclined than each seen separately by the corresponding eye. The moving 
image seen through a glass is, so to speak, dragging the other one behind it for a part 
of the way. (4) The dragging effect ceases, but the greater inclination of both images 

or only of the stationary one, which is rather surprising, persists. (5) The images are 
seen in the position nearing the vertical. (6) Three images appear. 

Table 3 illustrates some of these phenomena. It contains results of one series of 
experiments, when the distance of the glass plate from the right eye of the observer 
was 10 in. and a vertical grey rod, 6 mm. in diameter, was placed 30 in. behind -s 
glass plate in the vertical position. The glass was turned with its left edge towat : 
the observer’s nose. The phenomena to be noted by the observer in monocular be 
were: (a) splitting of the image into two, (b) two images moving, and (c) two aie 

flickering. In binocular vision: (a) one image stationary, the other moving nes - 
to the line of sight backwards and forwards; (5) the other image moving from Ss! 


(|) 0 ne 
FA oe f e; ne image stationary t r two moving; and ( ) H 
side in the rontal plan 49 (c) o 2 he other g 5 


image stationary the other two flickering. In this experiment the glass B wai 
1 s Y> 
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through angles of 55°, 60°, 65° or 67-5° and by changing the speed of rotation one 
tried to make the observer perceive one of the phenomena enumerated above. One 
measured the corresponding speed of rotation and in this way one obtained data 
which allowed the computation of the numbers of rotations per minute and the mean 
speeds of the movement. The results are contained in Table 3. Three persons, OD, OE 
and OF, served as observers and for each situation four or five measurements were 


made, two of ascending, two of descending series, and eventually one to control the 
uncertain observations. 


Table 3. Observations obtained with ‘Chance Crookes? glass B 


Angle of OD Or OF 
turn of A oe 
: tho glass Speed Speed Speed 
Observations (deg.) *p-m. — (cm./see.) (r.p.m.) _(em./sec.) r.p.m. (em,/sec.) 


Monocular vision 
Image splitting into two 55 396 14-5 


: 13-75 396 14-5 
images 60 336 13-5 16-6 316 14-7 
65 17-4 17-1 303 14:7 
67-5 18-8 18 230 16-1 
Two images moving 55 17 15:3 450 16-5 
60 18-5 17-1 376 17-5 
65 20-2 19-4 5 21-3 
67-5 20-4 20-4 21-7 
Two images flickering 17-4 18 18 
21-5 19-5 21 
23 21-6 24-6 
21 25 25 
Binocular vision 
One image stationary, tho 274 10 223 8-14 348 
other moving obliquely 172 8 204 9-5 332 
176 10-6 259 15-5 221 
159 1l 246 17-2 221 
One image stationary, the 348 12-76 317 11-6 385 
other moving from side to 316 14-7 285 13-3 348, 
sido 274 16-4 285 171 279 
210 14-7 274 19-1 246 
One image stationary, two 406 14-9 385 14-1 407 
others moving 365 17 348 16-2 367 
297 17-8 325 19-5 292 
285 20 309 21-6 285 
One image stationary, two 460 16-8 445 16-3 49] 
others flickering 475 22-2 375 17-5 455 
356 21-3 367 22 375 
67-5 8 20: 3 
7 97 0-8 348 24-3 356 


Distance of the middle of the glass from observer, 10 in. 
glass, 30 in. 


Discussion 


Table 3 gives the mean number of rotations of the glass per minute and ¢ 
Speed in em./sec. corresponding to particular phenomena for different angle 
of the ‘Chance Crookes’ glass B. It confirms the Sequence of phenomena, m 
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above resulting from the increase of the speed of movement which is a function of the 
angle of turn of the glass plate (and with it of the amplitude of movement) and of the 
number of rotations. We can infer from the data presented in this table that each 
phenomenon can be observed within certain limits of speed of movement, which on the 
other hand overlap on different observed phenomena. This overlapping may be 
attributed to various causes which could not be controlled during this series of experi- 
ments, and which therefore will not be discussed here. 

In monocular vision with lower speeds than with those corresponding to the splitting 
of the image into two, we see only one image moving. With greater speeds than for 
two images flickering, i.e, when CFF (critical flicker frequency) is surpassed, one 
can observe two stationary images. 

Tn binocular vision with lower speeds than those required to produce one stationary 


image aid lie other moving obliquely backwards and forwards, only one stereo- 
scopic image moving obliquely is seen. With greater speeds of moveuidlil Lal (hose 


for perceiving one image stationary and two others flickering, one sees three stationary 
images. 

Tf an object is moving in front of our eyes in pendular motion the speed of this 

movement must not exceed certain limits, if it is to be seen as an object moving 
continuously. The limits at which the moving object ceases to be seen as one and splits 
into two images are different under different conditions of movement and of observa- 
tion. They depend on many factors, such as illumination, colour, shape of the object, 
its size, the part of the retina involved, the way of looking at the moving object, 
e.g. by fixating a stationary point, or by moving the eye in pursuit or reverse move- 
ment, etc. Each of these factors influences the limits of speed mentioned above, and 
therefore it is not surprising that different investigators have obtained different 
results concerning the limits of speeds. In the present investigations, illustrated in 
Table 3, the mean speed at which a continuous movement of a vertical rod was still 
seen was 15-32 cm./sec., or an angular speed of 8° 36’ per sec., while the mean speed 
at which splitting of one image into two occurred was 16 cm./sec., or an angular 
speed of 9° per sec., but it must be noted that in some cases even a speed of 19 cm./ 
sec., or an angular speed of 10° 55‘ 15’ per sec., gave one image only, and the speed 
of 13-75 om./see., or an angular speed of 7° 44’ per sec., already gave two moving 
images. For the present no opinion is offered as to whether these results are due tO 
faults in observation or to mistakes on the part of the operator, or whether the 
number of observations was insufficient to eliminate errors. 

It is noteworthy that the writer’s investigations of real movement resulted in the 
perception of phenomena similar to those of Wertheimer and others who dealt with 
so-called ‘apparent’ movement. 

We can observe some of the phenomena described above in a natural setting using 
a rod, stick or similar object held in the hand and moved in pendular motion to right 
and left. We can then easily discriminate the moment when the one movidg 
object splits into two images as the speed of movement is increased, and then the 
moment when the two images are seen moving, and even when they are flickering? 
but it is impossible in this way to obtain two stationary images because we cann 
move the hand with sufficient speed to surpass CFF, Another interesting observ” 
tion can be made when, for example, the tip of a ball-pen is of shining silvery colour 
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and the rest of it normally coloured red or blue or any other colour; when this pen is 
moved by hand we can see a continuous stripe made by the moving shining tip, while 
the rest of the pen is already split into two images with only a blur appearing be- 
tween them. One must note here that the tip of the pen is moving faster than the 
remainder of the pen, which would Suggest the reverse phenomenon. Similar observa- 
tions can be made with a white rod with a black ball at its tip and with several stripes 
painted on it. When the rod is moved with sufficient speed we can observe two 
images of it moving or flickering, while the image of the dark ball and of the stripes 


are seen as continuous strips or ribbons. Tt might be interesting to organize systematic 
investigations with similar differently coloured objects. 


Derr PHENOMENA CONNECTED WITH MOVEMENT 


Observations in monocular vision have established that when only one image of a 


rod is seit inovinw, the sequence of observations ag the speed or angle of turn is 


increased might be as follows: first one sees a 


3 rod moving in a circle, then in a narrow- 
ing ellipse and finally moving from side to 


side in the frontal plane, or first in an 
ing into a frontal one. In some cases the movement might 
be seen as clockwise, anticlockwise, or alternating; the direction of movement is not 
an unequivocal one and may be changing. But if the observer sees the base of the 
rod moving up and down, then the direction of movement is definitely established 
and unchanging: the image comes nearer when the base goes down, and recedes 
from the observer when the base goes up. 

Nothing of this kind is observed in binocular vision when one stereoscopic image 
is moving obliquely to the line of sight: in this case the position of the base does not 
matter at all: some observers see the image making a very narrow ellipse, which can 
correspond to the Pulfrich effect. From these observations one could infer that here 
the so-called ‘height’ clue in described conditions could define the character of depth 
perception only in monocular but not in binocular vision. Perhaps outside the 


ant for depth per- 


$ could be defined as an ‘induced’ 


e. It is important and interesting 
to note this oblique movement of the double image seen by the eye with a glass in 


front of it, because this movement is similar to that of the stereoscopic image 
perceived with smaller speeds of rotation or smaller angles of turn. This is proof 
that within certain limits depth perception of double images is subject to the laws 
of stereoscopic depth, although here the disparity of both images greatly surpasses 
the so-called Panum areas. This has been shown also in the work of Ogle (1952) and 
of the writer (Zajac, 1956). 

On the other hand, the movements of one image influence the behaviour of the other 
image so that the other image follows the first one for some time. It is a particular 


9-2 
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case of an influence exerted by occurrences in one eye on perceptions by the other 
eye. Other phenomena connected with this influence have been discussed by the 
writer in other papers (Zajac, 1956, 1959). 
Interesting phenomena occur when the rod is placed about 30in. behind the 
glass and its top inclined towards the observer at about 45°. In monocular vision 
this inclination is perceived rather indistinctly both with and without a glass plate 
in front of the eye. It is perceived rather as vertical or near vertical but of uneven 
thickness, thicker at the top and thinner at the bottom, both when it is stationary 
and when it is moving. Quite different phenomena occur in binocular vision. The 
inclination is very well perceived, not only when a single stereoscopic image is seen 
but also when it is splitting into two images; even the stationary image seen by the 
eye not covered by the glass appears for some time as inclined at the top towards 
the observer and—what is more curious—it is still seen as inclined when the moving 
image belonging to the eye covered by the glass is already nearing the vertical. 
With still greater speed of rotation or greater angle of turn, two or three images are 
seen as vertical and not inclined. 

The experiments described cast some light on the value for depth perception of 
certain clues (or empirical factors, as some authors call them). Three of these factors 
will be discussed: size, overlay, height. 

In the situations where in binocular vision we see only one stereoscopic image 
moving obliquely to the median plane, we observe the image increasing in size when 
it is moving away from the observer and diminishing in size when it is coming nearer. 
We can infer from this that the influence of size on depth perception is not very im- 
portant in comparison with the factor of disparity, and is sometimes negligible in 
stereoscopic vision in the near visual field. As regards monocular vision, the present 
investigations afforded no evidence as to whether slight changes in size could influence 
depth perception of moving monocular images. 

The second factor, overlay or overlapping, has been shown in our experiments on 
movement to play no role in depth perception where stereoscopic images are involved. 
This can easily be proved by placing a rod near the white screen and observing it 
binocularly through the prismatic glass in front of one eye turned through a large 
angle (65°-75°). When this glass was slowly rotated, it appeared as if the stereo- 

scopic image of the rod were moving across the surface of the background and going 
behind the part of the background not covered by the glass. The shadow of the rod 
thrown on this background or a line drawn on it and seen outside the glass, together? 
with the whole background, were perceived nearer than the stereoscopic image. With 
monocular vision this impression was never obtained; the image of the rod was see? 
always in front of the background, but was perceived much nearer to it than ge 
metrical distance would suggest. This latter effect is an aspect of the factor of ove!” 
lapping which is not generally mentioned. 

The third factor, height, does not influence depth perception in binocular vision in 
the near field of view in our experiments, as we have seen above, and cannot coD” 
pete with the factor of disparity, but is of some importance and sometimes decisiv® 
in monocular vision. In our case it determined the direction of perceived movement 
and corresponding depth phenomena. 


J $0 ik lk Tf a ith 
All these remarks concern the near field of vision where convergence, and W 
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it disparity, play their role in binocular depth perception. Outside the limits of 
practical convergence (100-300 m.) binocular vision, as regards depth perception, 
resembles monocular vision and then the roles of the various empirical factors are 
similar for both. 

One final remark about the relief phenomena perceived in binocular vision in the 
case where one sees one stereoscopic image moving obliquely: when this image is 
moving away from the observer it grows and also changes its shape; it assumes a 
somewhat elongated form of an almost slanting surface, or of a ‘wall’ instead of a 
round rod. This is undoubtedly a result of the fact that the two images, one seen 
through a glass and another without it, change their relative size when the glass is 
rotated. Different parts of the glass are of different thickness and with changing 
thickness the retinal images also change their size. The size of the image belonging to 
the eye without a glass changes only slightly, owing to changes of accommodation 


of the eye, when changes in convergence occur due to the rotation of the glass in 
front of the other eye. 


The results of these investig: 
perception: (1) Binocular de 
is different from monocul 
such as size, overlay, 


ations confirm several of the principal laws of depth 
pth perception within the limits of practical convergence 
a depth perception. (2) The so-called empirical factors, 
height, do not play any important role in stereoscopic depth 
perception in the near field of vision, or at least their importance is small in compari- 
son with that of correspondence and disparity near the horopter. (3) The images in 
one eye influence, in some cases, depth perception of the images in the other eye. 
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CONTROL, DEFENCE AND CENTRATION EFFECT: A STUDY 
OF SCANNING BEHAVIOUR* 


By RILEY W. GARDNER anv ROBERT I. LONG 
The Menninger Foundation 


Studies of individual consistencies in cognitive behaviours by Gardner and others Jed to 
postulation of a cognitive control principle called extensiveness of scanning that could in part 
determine the apparent size of standard stimuli in a relatively difficult size estimation test. 
In the present study, electro-oculography was employed to obtain precise measures of 
the scanning strategies 60 subjects employed in four size estimation tests. In addition 
to providing evidence of consistent individual scanning syndromes, the study showed 
that extensiveness of scanning is a determinant of apparent size in the relatively difficult 
size estimation test in question. The study also confirmed Piaget’s hypothesis (see Piaget, 
1961) that the apparent size of a stimulus is a function of the duration of a single centration 
upon it. Subjects were shown to be consistently different from each other in these centration 
effects, independent of the significant negative correlation of the effect with age. These individual 
differences were significantly associated with the apparent size of standard stimuli in a relatively 
simple size estimation test. A predicted relationship between extensiveness of scanning and 
the number of conceptually distant responses produced in a free association test was not confirmed. 
Predicted relationships were confirmed, however, between extensiveness of scanning and the 
strength of the defence mechanisms of isolation and projection and the degree of generalized 
delay, judged on the basis of Rorschach test protocols. Predictions of specific aspects of response 
to the Rorschach inkblots were also confirmed. 


I. Iyrropucrion 


In reporting an exploratory study of individual consistencies in cognitive behaviour 
conceived in terms of dimensional principles of cognitive control, Gardner et al, 
(1959) described a factor for men that appeared to represent the extensiveness with 
which persons scan both external and internal informational arrays. Subjects assumed 
to be extensive scanners showed minimal overestimation, or underestimation, of 
standard stimuli in one type of size estimation test. They also seemed to show relatively 
great recall of incidental material in a colour-word test and relatively extensive 
sampling of internal fields of ideas, as exemplified by production of many free 
associations distant in meaning from two stimulus words. In that study and in a 
subsequent study (Gardner, 1961) of 80 women subjects, constant error in the type 
of size estimation test employed was assumed to bedetermined in part by the manner 
in which the subject scanned the standard and comparison stimuli. These reports 
drew upon Piaget’s observations (Piaget, 1947, 1961; Piaget, Vinh-Bang & Matalon, 
1958; Piaget et al., 1942-56, 1959) concerning relations between ‘errors of the standard? 
(overestimations of constant stimuli) and the patterning of attention and described 
new results suggesting that individuals are consistently different from one another 
in errors of the standard under free scanning conditions. Neither study, however, 
included actual measures of subjects’ scanning behaviours. Recent developments in 

¥. — "4 rant M-2454 from the National Institute of Mental 
finan, ee Co ee indebted to Mr Walter Kintsch, who helped us So 
develop the procedures and scores used to assess scanning behaviours and contributed to collection of 
the data, and to Mr Leander Lohrenz and Mr Robert Schoen, who evaluated the Rorschach Test protocols. 


© are also indebted to Dr Gardner Murphy and Prof. Jean Piaget for thoughtful comments on the work 
described in this report. 
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electro-oculography (see for example, Ford & Leonard, 1958; Ford, White & Lichten- 
stein, 1959; Kris, 1960; Shackel, 1960; Shackel & Davis, 1960) made it possible to 
obtain precise measures of the gross horizontal eye movements involved in the size 
judgements employed in the present study. 

According to Piaget, the magnitude of a stimulus in the centre of the attentional 
field is automatically overestimated. In addition to being a function of the magnitude 
of the stimulus, the amount of overestimation is a function of at least five other 
determinants (Piaget, 1961, pp. 113-14), including the duration of centrations upon 
it. In laboratory experiments, errors of the standard are assumed to occur because 
of the accrual of relatively great centration times upon constant stimuli. In the 
course of development, persons apparently evolve strategies of attention deployment 
(decentration) that serve to counteract these centration effects. In adults, extensive- 
ness of scanning could therefore lead to minimal overestimation, or underestimation, 
of standard stimuli in size estimation tests (see Gardner et al. 1959; Gardner, 1961). 

Gardner & Long (1960a, b) confirmed observations of Piaget and his associates by 
showing that errors of the standard of considerable magnitude occur in judgements of 
an inverted-T figure and a reversed-L figure. In the present study, inclusion of a size 
estimation test in which all subjects were required to judge the size of one standard 
stimulus after single centrations of prescribed durations provided a test of Piaget’s 
hypothesis that the apparent size of a stimulus is a function of the duration of cen- 
tration upon it. Inclusion of this test also made it possible to evaluate the authors’ 
hypothesis that individuals differ consistently in the amount of centration effect 
per se, independent of scanning. Confirmation of this hypothesis would make it 
possible to assess the relative contributions of scanning strategies and centration 
effects to the apparent size of standard stimuli in free scanning tests. 

In the study by Gardner e¢ al. (1959), the apparent link between extensiveness of 
scanning and the strength and predominance of isolation (Freud, 1926) in the pattern 
of defensive structures was of greater theoretical importance than the specific test 
correlates of size estimation responses. According to psychoanalytic theory, isolation 
—the splitting of affect from idea and idea from idea—is the defence mechanism 
involved in ‘obsessive-compulsive’ behaviours. In the earlier study referred to, @ 
significant proportion of subjects who were judged to employ isolation as their 
predominant defence (i.e. ‘obsessive’ subjects) were among those thought to be 
extensive scanners. Other extensive scanners, however, did not rely primarily 0? 
this defence. Confirmation of these findings could indicate a theoretically important 
link between cognitive Structures serving purposes of defence and structures called 
acca control principles, which seem apparent in response to various relatively 
; neutral ’ adaptive requirements. If one assumes that the cognitive controls character- 
izing an individual are general principles of cognitive organization, extensive scanning: 
with its implied emphasis upon caution, exactness, and delay, could be linked to more 
than one defence. Although presumed to be rooted in conflicts essentially differen? 
from those leading to isolation, the defence of projection (see Freud, 1922) is ofteD 
inferred in part from a form of reality contact manifested by cautious, hyperaler’ 
exactness in the individual’s approach to both persons and things. Relationship® 
between extensiveness of scanning and both isolation and projection were assess¢ 
in the present study on the basis of responses to the Rorschach Test. 
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Consistent individual differences in extensiveness of scanning, if demonstrated, 
would imply different degrees of delay between confrontation with an adaptive 
problem and commitment to a response. In a size estimation test, for example, 
extensive scanning of standard and comparison stimuli before committing oneself 
to a judgement should extend decision time. If degree of delay is a generalized charac- 
teristic of the individual's cognitive functioning, it should also be apparent in response 


to relatively ‘unstructured’ situations, Responses to the Rorschach Test were also 
used to test this general assumption. 


ll. Hyporueses 


Because of these theoretical and empirical considerations, the present study was 
designed to test the following specific hypotheses: (1) Individuals differ consistently 
in scanning strategies, as indicated by the patterning of eye-movements in size 
estimation tests. (2) The apparent size of a standard stimulus is a function of the 
duration of a single centration upon it. (3) Individuals differ consistently in centration 


effect per se (i.e. in the experienced size of a standard stimulus under identical viewin, 
conditions). (4) 


o 
g 
Repeated judgement of a single standard stimulus leads to a pro- 
gressive increase in its apparent size. (5) Extensiveness of scanning [e.g. in the form 
of number of centrations on standard (constant) stimuli] is negatively related to the 
apparent size of standard stimuli under free scanning conditions. (6) Centration effect 
is positively related to apparent size under free scanning conditions. (7) Extensive- 
ness of scanning in size estimation tests is negatively related to error of the standard 
in judgements of inverted-T figures. (8) Extensive scanners offer greater percentages 
than limited scanners of conceptually ‘distant’ responses in a free association test. 
(9) Extensive scanners rely more than limited scanners upon the defence of isolation. 
(10) Extensive scanners rely more than limited scanners upon the defence of pro- 
jection. (11) Extensive scanners show significantly more generalized delay than 
limited scanners in a relatively unstructured test. (12) Extensive scanners spend more 
time than limited scanners examining the Rorschach inkblots before offering first 
responses. (13) Extensive scanners are more likely than limited scanners to indicate 
concern with the symmetry of the Rorschach inkblots. 


Tl. Meruop 
(i) Subjects 


The sample of 60 women included housewives, secret 


aries, and business colle e student 5 
in age from 17 to 44, mean age 22 years 11 months. & Sranging 


(ii) Size estimation tests 


Four size estimation tests were administered to all 60 subjects. Three of these tests investigated 
response variations attributable to the nature of standard and comparison stimuli, the size of 
standard stimuli, and the number and nature of judgements under free scanning conditions. The 
fourth test provided a measure of centration effect in single centrations of four prescribed durations 
upon a standard stimulus. The four tests were given to each of the 60 subjects in the order in 
which they are described here. The standard (constant) stimuli were always on the subject’s left. 
In each test, eye-movement recordings were obtained with an oscillographie inkwriter by means of 
an Offner Type P Dynograph Assembly equipped for curvilinear recordin, ; 


: g. Chlorided pure 
silver electrodes embedded in plastic cups filled with salt paste were held at th 


e level of the pupils 
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on the right and left temples by means of metal clips with plastic contacts that were held in 
place by an adjustable headband. The experimenter registered the opening and closing of the 
subject’s eyes at the beginning and end of each judgement and all stops in the subject's adjust- 
ments of comparison stimuli by pressing a telegraph key that activated a marker pen. 


(a) Free scanning tests 


Test I. This test was identical with that used by Gardner (1961). It was identical with size 
estimation Test I described by Gardner et al. (1959), except that three 40 mm. disks, rather than 
disks of varied sizes, were judged. The following disks were used: grey, 7 g.; black, 7 g.; heavy 
grey, 67g. The subject made four judgements of each disk from starting-points of 30, 50, 48, 
and 32 mm. by turning a crank that varied the size of a light circle appearing on a glass screen 
to the right of the standard stimuli (a point source of light was used). Before the test, the experi- 
menter attached the electrodes and adjusted the subject’s head in a head-rest so that her vision 
was centred halfway between the standard and the comparison stimuli, which were 7 in. apart. 
Viewing distance was 14in. A square object was used to show the subject. how to hold the 
standard disks at the same height and in the same plane as the variable circle of light. She was 
instructed to keep her eyes closed before each judgement and to close her eyes as soon as she was 
satisfied with each judgement. 

Because of the several differences between the standard stimuli and the adjustable light circle 
(primarily the weight, volume, colour, and relatively diffuse contour of the disks when held in the 
hand), this test is both more complex and more difficult than the two free scanning tests described 
below. The fact that these disks have been overestimated by most subjects in previous studies 


may be attributable not only to scanning patterns and/or centration effects but also to the 
illusion of enhanced size produced by the disk properties listed above. 


Test II. The Test I apparatus, with an incandescent rather than a point source of light, was 
used to produce an adjustable light circle. An identical apparatus was used to produce a 40 mm, 
standard light circle. The positions of the stimuli and viewing distance were the same as in Test I. 
The subject made four judgements from the Test I starting-points. 

Test III. This test was like Test II, except that the standard circle of light was 30 mm. in 
diameter and the subject made ten consecutive judgements from the same 22 mm. starting-point. 


(b) Controlled centration test 


Test IV. In this test, the standard light circle was 50 mm. in diameter. Each subject was allowed 
a single centration of predetermined duration upon the standard before each adjustment of the 
comparison circle from the 42 mm. starting-point. She viewed the standard stimulus for 1, 2, 3, 
and 4 sec. in one of four orders: 1234 (N = 17), 2143 (N = 14), 3412 (N = 16), 4321 (N = 18). 
Inter-trial interval was one minute. A practice session prior to the test insured that the subject 
could follow the instruction to open her eyes and look at the area in which the standard stimulus 
would appear immediately after the experimenter tapped with a pencil and the instruction to 
look at and adjust the comparison light circle immediately after a second pencil tap. 


c) Scanning scores 
g 


judgement after the judgement time, before closing 
judgement. 


Control, defence and centration effect 133 


(d) Error scores 


Mean constant error (error with signs) per judgement was computed in millimetres for each 
subject for each size estimation test. For correlational purposes, use of a single constant <i 
score for Test I seemed justified by the fact that Pearson r’s between constant errors with the 
three different stimuli employed ranged from 0-79 to 0-88. An analysis of variance indicated that 


order effects were not significant in Test IV, so that mean constant error scores for the four groups 
of subjects could be pooled. 


(iii) Inverted-T test 


The inverted-T procedure used to measure error of the standard was that employed by Gardner 
(1961) and Gardner & Long (1960a). In one figure the horizontal line, in the other figure the 
vertical line, served as the standard (constant) stimulus. Scores from this test were not used, 
however, since inquiry revealed that a number of the subjects became familiar with this form 


of the vertical-horizontal illusion in a course in dress design and were consciously adjusting their 
settings of the comparison stimuli to compensate for the illusion. 


(iv) Additional tests administered later to extreme groups 


Following preliminary analysis of the data, groups of ten extensive and ten limited scanners 


were selected on the basis of mean rank in judgement time, number of stops, and redundant 
scanning time in size estimation Test I and asked to return for further testing. The interval 


between. original and further testing ranged from 25 to 97 days, the mean being 60 days. The 
four tests described below were administered. 


Repetition of Size Estim 
Size Estimation Test V. 
of a black wooden disk, 


ation Test I. An exact repetition of this test was performed. 

This test was identical with Test I except that subjects judged the size 
40 mm. in diameter, affixed to a flesh-coloured board attached to the 
apparatus producing the adjustable circle of light. The disk was in the same position as the hand- 
held disks of Test I. This test was designed to control for effects the holding of Test I disks might 
have had on scanning and apparent size. The scanning and error scores were the same as those 
derived originally from Tests I-III. 7 

Reversed-L Test. Two reversed-L figures, unfamiliar to the subjects, were used to assess errors 
of the standard in judging horizontal and vertical lines. The figures were strips of white plastic 


ing the figure, 
yes were open only during 
until it looked equal in 
first, ten the vertical first. 
order) of the standard line 


from the anticipated mean adjustment. 

Since the error of the standard decreases the negative constant error with the horizontal standard 
and increases the positive constant error with vertical standard, constant error, vertical standard, 
plus constant error, horizontal standard, is the total error of the standard with the two forms (see 
Gardner, 1961; Gardner & Long, 1960a, b). Order of presentation had a negligible effect on the 
mean error of the standard for the two groups, so that the score described here could be used 
without correction. ; 

Free Association Test. The subject was required to associate for 3 
words, ‘Dry’, and ‘House’. The score was the percentage of respons' 
classified ‘most distant’ from the stimulus word according to the 
Scheme used by Gardner et al. (1959). 


min. to each of two stimulus 
es to the two words that were 
Seven-category classification 
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Rorschach Test. This test was administered and scored as suggested by Rapaport, Gill & 
Schafer (1946). The senior author initially evaluated the twenty protocols in terms of the 
strength of isolation. It was readily apparent that none of the twenty female subjects could be 
said to rely primarily on isolation. In contrast to the typical records of truly obsessive persons, 
for example, the protocols were generally brief, limited in number of content categories, and 
lacking in strained attempts at ‘precision’ by verbal elaboration of responses. In spite of this 
sampling limitation, two independent judges were asked to divide the Rorschach protocols of the 
twenty extreme subjects into ‘high’ and ‘low’ groups of ten protocols each according to the degree 
of reliance on the defence of isolation. 

Subsequently, the judges divided the twenty Rorschach protocols into two groups of ten in 
terms of the strength of the defence of projection. Schafer’s (1954) suggestions concerning assess- 
ment of projection from Rorschach protocols served as a guide in these ratings. 

Each of the judges was also asked to divide the twenty Rorschach protocols into two groups of 
ten in terms of the degree of generalized delay evident in the responses. ‘Delay’ was defined 
in the psychoanalytic sense. For example, a tendency to give easy popular responses indicating 
aminimum of blot articulation, as well asa tendency to make impulsive comments or exclamations, 
could contribute to placing a subject at the ‘low delay’ end of the continuum. 

By Fisher’s Exact Test (a one-tailed test), the probability that the judges’ agreements on cach 
of the three ratings occurred by chance was 0-09. In the case of each of the 
fourteen subjects the judges agreed upon were used in the evaluation of hypotheses. 

Specific scores obtained to test Hypotheses 12 and 13 were the mean time in seconds before the 
subjects’ first responses to the ten inkblots and the presence or 
cations of preoccupation with the symmetry of the ink 
of the two halves of a blot, discrepancies between the 


ratings, only the 


absence in each protocol of indi- 
blots (including comments on the similarity 
halves, ‘mirror images’, ‘reflections’, ete.) 
IV. Resuirs AND PRELIMINARY DISCUSSION 
(i) Mean scanning and error scores 
Table 1 contains means and sigmas of the scanning and error scores. When the 
variations in stimulus conditions are considered, it is obvious that the scanning scores 


= 


correspond quite closely, whereas the constant error scores vary considerably. The 
fact that the 40 mm. disks of Test I were overestimated, in contrast to the 40 mm. 
light patch of Test IT (in which other conditions were identical to those of Test 1), 
could be due to the relative diffuseness of contour, lesser background contrast, or 
weight and volume of the disks as compared to the sharply defined standard light 
circles of Test II. For purposes of comparison with constant error in Tests III and IV, 
Table 1. Means and sigmas of scanning and error scores of four size 
estimation tests* 
(N = 60.) 
Test I Test IE Test IIL Test 1V 
~ : \ y ajo 
Score Mean Sigma Mean Sigma Mean Sigma Mean Sig 
Judgement time 15-60 5-41 8-81 15-84 6-29 a a 
Number of stops 0-98 1:27 1-54 0-81 1-18 =a ~ 
Number of centrations on standard 6-10 3-11 4-06 6-86 3-13 = a 
Time on standard 3-12 1-76 3-09 3.96 2.03 5 os 
Percentage of time on standard 19-35 5-68 6-60 24-41 T15 as - 
Time per centration on standard 0-51 0-14 O-17 0-58 O19 = eo 
Redundant scanning time 1-16 1-53 1-56 1-36 2-58 = a 
Constant error (all judgements) 2-12 1-42 1-05 hoe oe — 9.0? 
Constant error (ascending judgements) 1-06 1:47 — 0-58 1-25 —0-31 0-67 —14 


* All time scores in seconds. 
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which included only ascending judgements, constant error in Tests I and IL is shown 
for all judgements and for ascending judgements alone. Starting-position effects 
are clearly apparent in the differences between the two sets of means for Tests I and II. 


(ii) Individual consistencies in scanning and apparent size 

Table 2 provides clear evidence that individuals differ consistently in scanning 
strategies (Hypothesis 1) in the three free scanning tests. 

Subjects show much less across-test consistency in constant error. Test I, in fact, 
seems to stand alone. In keeping with Hypothesis 6, constant errors in Tests IT 
(40 mm. light circle standard) and IIT (30 mm. light circle standard) may in part be 
determined by the amount of centration effect per se, as indicated by the significant 
correlations with constant errors, Test IV (50 mm. light circle standard, controlled 
viewing of standard). In view of the correlation of — 0-42 (P < 0-001) between age 
and constant error, Test IV, correlations with constant error, Test IV, were also 
computed with age correlations partialled out. The correlation with constant error, 
Test III, remains highly significant. 


Table 2. Pearson correlations between scores of four size estimation tests* 


(NV = 60.) 
Correlations between scores of tests 
Mean score I:II I:TIL I:IV Ba a II:Iv TII:IV 
Judgement time 0-78 0-69 — 0-77 = = 
Number of stops 0-63 0-67 —_ 0-66 — —_ 
Number of centrations on standard 0-71 0-75 _— 0-80 _ oa 
Time on standard 0-61 0-66 — 0:77 — — 
Percentago of timo on standard 0-54 0-46 —_— 0-76 _— — 
Time per centration on standard 0-67 0-61 _— 0-84 — _ 
Redundant scanning timo 0-73 0-75 _— 0-70 —_ — 
Constant orror 0-16 0-19 0 0-55 0-28 0-42 
Constant error (v's with age _ — 0-06 — 0-25 0-42 


partialled out) 
* 0-26 = 0-05 level; 0-33 = 0-01 level; 0-42 = 0-001 level. 


Table 3. Pearson correlations between pairs of logically independent 
scanning scores within size estimation Tests I IT and TIT* 


(N = 60.) 
Mean score 
ie 
Number Time per 
of centra- centra- -— — 
tions on Time on tion on Judge- Number on 
Mean score Test standard standard standard ment time of stops standard 
Redundant scanning time I 0-55 0-68 0-28 0-73 0-6' 
Ir 0-62 0-61 0-24 0:58 pen Ph 
UL 0-29 0-43 0-19 0-38 0-34 0-15 
Number of stops I 0-79 0-66 0-09 — —— 
ia 0-72 0-70 0-27 = = = 
ILL 0°57 0-51 0-11 = _ -_ 
Percentage of time on I 0-54 a _ in =F = 
standard i a _ Ss — in aa 
Ill 0-36 = = = _— 


* 0-26 = 0-05 level; 0-33 = 0-01 level; 0-42 = 0-001 level. 
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The results presented in Table 3 support the interpretation that these subjects 
manifested consistent scanning syndromes, rather than unrelated bits of scanning 
behaviour. Redundant scanning time, for example, is impressively related to judge- 
ment time. It is also apparent that subjects who looked back and forth many times 
before committing themselves to a size judgement spent greater percentages of time 
examining the standard stimuli (the number of centrations on the standard equalled 
those on the comparison stimulus). 

Table 4 contains rank-order correlations of Test I scores with retest scores and Test V 
(40 mm. fixed black disk) scores for the twenty subjects seen again after a mean 
interval of 60 days. Although these correlations may be elevated somewhat by the 
fact that the twenty subjects retested consisted of extreme groups of extensive and 
limited scanners, it would appear that Test I scores are fairly reliable over these 
periods of time (Hypothesis 1). In the case of the constant error score, the retest: 
correlation of 0-60 is similar to the r of 0-68 obtained in an independent study by 
Gardner & Long (1960c) after an interval of 3 years. The rho’s between Test I scores 
and Test V scores generally support these indications of reliability and also demon- 


strate that the observed consistency of scanning pattern and constant error extends 
to judgements of a fixed black disk. 


Table 4. Rank-order correlations of Test I scores with retest and Test V scores* 


(N = 20.) 
Rho 
SF 
Mean score Retest Test V 

Judgement time 0-71 0-77 
Number of stops 0-78 0-91 
Number of centrations on standard 0-67 0-68 
Time on standard 0-60 0-75 
Percentage of time on standard 0-66 0-65 
Time per centration on standard 0-63 0-34 
Redundant scanning time 0-81 0-83 
Constant error 0-60 0-52 


* 0-44 = 0-05 level; 0-56 = 0-01 level; 0-68 = 0-001 level. 


(iii) Duration of centration and apparent size 
Hypothesis 2, which stated (following Piaget) that the apparent size of a stimulus 
isa function of the duration of a single centration upon it, is confirmed by the analysis 
of variance (Linquist’s Type I Mixed Design) summarized in Table 5. Mean consta? 


errors for the four durations of centration are: 1 sec., — 2:04 mm.; 2 sec., — 1-86 mm.+ 
3sec., —1-:16mm.; 4sec., 


—1-llmm. The effect was apparently approaching * 
maximum at 4 sec. i 


(iv) Individual consistencies in centration effects 
Hypothesis 3, which stated that individuals are consistently different in centratio? 
effects under identical viewing conditions, is apparently confirmed by the nighly 
significant (P < 0-001) Pearson 7’s between the sixty subjects’ constant errors 
the four durations of centration in Test IV. These r’s range from 0-52 to 0-67, and 


| 


| 
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with age correlations partialled out, from 0-42 to 0-64. These ’s could be elevated, 


however, by possible individual consistencies in starting-position effects, since only 
ascending judgements were made. 


Table 5. Summary of analysis of variance of Test IV constant error scores 


(NV = 60.) 
Source D.F. M.S. F P 
Between subjects 59 15-504 = = 
Orders 3 24-847 1-656 N.S. 
Error (6) 56 15-004 _> 
Within subjects 180 2-438 —_ = 
Duration of centration 3 13-687 6-138 <0-001 
Duration of centration x orders 9 2-573 1-154 N.S. 
Error (w) 168 2-230 = —= 
Total 239 — = 


(v) Repeated judgements and apparent size 


Test III, in which subjects made ten ascending judgements of a 30 mm. light circle 


from the same 22 mm. starting-point, provided an opportunity to test the hypothesis 


that repeated viewing of a standard stimulus leads to an increase in its apparent 
magnitude (Hypothesis 4). No significant trend is present, however, in the mean 
constant errors for the ten trials of this test. 


(vi) Scanning and centration effect as determinants of apparent size 


Correlations between scanning and constant error scores are presented in Table 6. 
Hypothesis 5 appears to receive some limited confirmation in Test I, but not in Tests 
II and III. In Test I, extensive scanning, in terms of number of centrations on the 
standard, is associated with relatively little of the overestimation that characterized 
the subjects as a group (see Table 1) in this procedure. This finding suggests that 
extensive scanners are characterized by a consistent ‘counteractive’ approach (see 


Piaget et al. 1958) that tends to overcome centration effects and the other illusion- 
producing characteristics of the Test I disks. 


Table 6. Pearson correlations between scanning and constant error scores 
within three size estimation tests* 


(N = 60.) 
Correlations with constant error 
Mean score Test I Test IIT Test ITI 

Judgement time —0-16 0-07 0-17 
Number of stops —0-29 0:04 0-00 
Number of centrations on standard — 0-32 0-06 0-06 
Time on standard —0-19 0-14 0-17 
Percentage of time on standard —011 0-25 0-10 
Time per centration on standard 0-10 0-21 0-21 
Redundant scanning time —0-19 — 0-22 —0-08 


* 0-26 = 0:05 level. 


(In the course of another recent study employing an inde 
three female subjects ranging in age from 21 to 25 years, it 
Test I. The Pearson r between the mean number of centrat 


pendent group of thirty- 
was possible to replicate 
ions on the standard and 


138 R. W. Garpner AND R. I. Lona 


constant error was — 0-32, identical to the correlation observed in the present study. 
These results seem to support the inference that extensive scanners are engaged in 
counteractive manceuvres designed to overcome the illusion of enhanced magnitude 
produced by these hand-held disks. Further support for the relationship of number 
of centrations to constant error under the Test I judgement conditions derives from 
the fact that rho’s between these scores were —0-32 for the readministration of 
Test I and —0-35 for Test V.) 

Hypothesis 6 is also confirmed only partially. As noted earlier, centration effect 
independent of scanning (constant error, Test IV) is significantly correlated with 
constant error, Test III, and nearly significantly with constant error, Test II, but 
not with constant error, Test I. Since only ascending judgements were made in Tests 
TI and III, however, the first two of these 7’s could be elevated by possible individual 
consistencies in starting-position effects. None of the correlations between constant 
error, Test IV, and the scanning scores used in the present study is significant. 
Taken together, these results suggest that extensiveness of scanning is a significant 
determinant of apparent size only in the relatively complex and difficult Test I, 
whereas centration effect may be a significant determinant of apparent size only in 
the simpler and easier Test III. This interpretation is supported by the fact that 
multiple correlations (employing each scanning score with the centration effect score 
as predictors of apparent size in the free scanning tests) were in no case significantly 
higher than the correlations based on the individual predictors. 


(vii) Performances of extreme scanning groups in additional tests 


Reversed-L Test. As noted earlier, Hypothesis 7, which stated that extensiveness of 
scanning in size estimation tests is negatively related to error of the standard in 
judgements of inverted-T figures, could not be tested. The extreme scanning groups 
did differ significantly in the predicted direction, however, in errors of the standard 
with the unfamiliar reversed-L figures (¢ = 2-144, P < 0-05). The implication is that 
extensive seanners in size estimation tests are also extensive scanners in the reversed-L 
tests, with predictable consequences for error of the standard, 

Free Association Test. The relationship between extensiveness of scarining and the 
percentage of responses to this test in the ‘most distant’ category, in terms of con- 
ceptual distance from the stimulus words, is significant (P< 0:05), hut in the opposite 
direction from that predicted (Hypothesis 8). (Because of the large proportion ° 
extremely high or low percentage scores, White’s non-parametric test was used.) 

Rorschach Test. As noted earlier, the two judges agreed on a total of fourteen cases 
in each of three Rorschach ratings. Only these cases were used to test hypotheses 
concerning relations between extensiveness of scanning and isolation, projection, an 
delay. By Fisher’s Exact Test, none of the relations between the three sets of ratings 
reaches significance, although isolation tends to be associated with projection" 
(P = 0-12) and delay (P = 0-17). ; 

As predicted (Hypotheses 9-1 1), significantly more Rorschach protocols of extensiv? 
scanners than limited scanners were judged high in indications of isolation, projectio” 
and generalized delay (P = 0-01 in each instance, by Fisher’s Exact Test). ‘ 

In keeping with Hypothesis 12, extensive scanners in size estimation tests oe 
significantly greater time than limited scanners surveying the inkblots before offer"? 


~ 
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first responses (f = 2-592, P = 0-05). Their slowness to respond to the inkblots thus 
seems analogous to their delay in committing themselves to size judgements, which 
took the form of extensive scanning of the standard and comparison stimuli. Also as 
predicted (Hypothesis 13), significantly more extensive scanners than limited scanners 
offered comments or responses in the Rorschach Test implying preoccupation with 
symmetry (P = 0-01, by Fisher’s Exact Test). The two groups did not differ sig- 
nificantly in total number of responses or in any of the other major scoring categories 
employed by Rapaport ef al. (1946). It should be noted here that the first of these 
specific Rorschach indicators is probably not independent of the ratings of generalized 
delay, and the second not independent of the ratings of isolation made by the judges. 


Discusston 


The present study demonstrates individual consistencies in attentional strategies 
that are apparent both in a variety of size estimation tests and in the Rorschach Test. 
The nature of the dimension of cognitive control called extensiveness of scanning, 
with its relationship to ratings of generalized delay, has implications for individual 
differences in judgement- or decision-time in a wider variety of situations. The essential 
difference between the performances of extensive and limited scanners in these 
procedures seems to lie in the amount of information sampled before commitment to 
a response. The extensive scanner seems preoccupied with the veridicality, exactness, 
and acceptability of his response. The limited scanner seems to accept his perceptual 
experience in a more relaxed and less critical way. 

The confirmation of Piaget’s hypothesis that the duration of a single centration is 
a determinant of apparent size has important implications for perception outside 
the laboratory. It is rare, for example, that one engages in extended comparisons of 
stimuli of the kind elicited by such laboratory procedures as the free scanning tests 
of the present study. Test IV, which involved single centrations upon a standard 
stimulus, may therefore approximate the normal conditions of perception more closely 
than the other size estimation procedures. The observed negative correlation of the 
centration effect with age was unanticipated and remains unexplained. 

Our attempt to assess the relationship of scanning and centration effect to apparent 
size in free-soanning tests may haye been affected by the judgement method employed, 
Each of the psychophysical methods introduces artifacts into j udgements of apparent 
size, As employed in size estimation ‘Tests [ and LU, for example, the method of 
adjustment rests upon the assumption that each subject’s ascending and descending 
starting-position effects are equal. As employed in Tests LII and LV (which contained 
only ascending judgements), this method presumably introduces unwanted individual 
differences in starting-position effects into apparent size scores. In future studies, 
Test LV should be expanded to include a wider range of centration times and to include 
both ascending and descending judgements, so that the apparent individual con- 
sistencies in centration effect can be assessed independent of starting-position effects. 

The finding that extensive, rather than limited, scanners produced smaller per- 
centages of ‘most distant’ responses to the free association test is at variance with 
anticipation and seems difficult to explain. Response to this test is a complex process 
involving a variety of variables, as indicated by its loading on several factors in the 
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study by Gardner etal. (1959). It could be that the relationship observed in the present 
study is determined by unassessed variables related to scanning, rather than to 
scanning itself. Further studies are needed to clarify this unanticipated result. 

It is theoretically important, but not surprising, that extensive scanners were 
rated higher than limited scanners in employment of the defence mechanisms of 
isolation and projection. Both defences imply concern with exactness. In the case 
of the extensive scanner who employs isolation to a great degree, careful examination 
of stimuli before making decisions is apparently associated with doubt and equi- 
vocation. The extensive scanner in whom projection is relatively strong may show 
concern with exactness that is an accompaniment of suspicion and distrust. Some 
extensive scanners, however, were rated low in both isolation and projection. Further 
and more extensive research is required to determine the full pattern of relationship 
between this aspect of attention deployment and defence organization. 
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STIMULUS WAVELENGTH VARIATION AND SIZE 
AND DISTANCE JUDGEMENTS 


By RAY OVER 
Psychology Department, Queen’s University, Belfast 


Previous experiments which have studied the relationship between stimulus wavelength 
variation and size and distance judgements have confounded wavelength with luminance, 
which is known to be an effective variable. Using a rationale which combines the fact that 
light from stimuli of difforent wavelengths stimulates different areas of the retina (chromatic 
aberration) with the finding that under reduced viewing conditions two stimuli of the same 
wavelongth are judged equal in both size and distance when they stimulate equal areas of the 
retina, it was predicted that when the subject was presented with two stimuli subtending the 
same visual angle and of the same luminance but of different wavelengths the stimulus of 
longer wavelength would be judged to be both larger and closer than the stimulus of shorter 
wavelength. This prediction was confirmed in the experiment, 


I. Inrropuction 

The present aim is to determine whether stimulus wavelength is a variable which 
affects size and distance judgements. If two stimuli are judged equal in both size 
and distance when they are of the same wavelength, it will be asked whether changes 
in the wavelength of one of the stimuli will be followed by judgements that the 
stimuli now are not equal in size and distance. 

The existing experimental evidence is conflicting. Three experiments have investi- 
gated the relationship between stimulus ‘colour’ and size judgements given under 
unrestricted viewing conditions. Warden & Flynn (1926) instructed subjects to rank 
in terms of apparent size eight objects of the same physical size but differing in hue. 
They found no relationship between size rankings and spectral values. Gunlach & 
Macoubray (1931), repeating this experiment, found that objects were consistently 
ranked from largest to smallest in the order yellow, white, green, blue, red, grey, and 
black. With a paired comparison technique they found the order of ranking to be 
green, yellow, white, blue, red, grey, and black. Wallis (1935), also using a paired 
comparison method, found that yellow was judged largest, followed by white, red, 
green, blue, and black. In the latter two experiments a high positive correlation was 
reported between the luminous intensities of the stimulus and size rankings. It is 
known that brighter objects are judged to be larger than less bright objects (Robinson, 
1954). Accordingly it is possible that the above results, and the differences between 
them, are artifacts of different experimental confoundings of stimulus wavelength 
and luminance. It has not yet been demonstrated that variation of stimulus wave- 
length, independent of variation in the luminance of the stimulus, influences size 
judgements. 

Similar differences in results have been seen in those experiments which have 
studied the relationship between stimulus hue and distance judgements. Using 
unrestricted viewing conditions Taylor & Sumner (1945) and Johns & Sumner (1948) 
measured the distances at which a grey comparison stimulus had to be placed in order 
that it should be judged equal in distance to each of seven coloured stimuli set at a 
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constant distance from the subject. Although no relationship was found between 
comparison distances and spectral values, a high positive correlation was found 
between comparison distances and luminous intensities. It is known that variation 
in the luminous intensity of a stimulus affects distance judgements (Coules, 1955). 
Under reduced viewing conditions with the two stimuli at the same physical distance 
from the subject, Luckiesh (1918) noted that subjects judged the red stimulus to be 
closer than the blue, while Pillsbury & Schaeffer (1937) found that the blue stimulus 
was judged closer than the red. The luminous intensities of the stimuli are not 
reported in these last two experiments; it is possible that the differences in the 
results are a function of different confoundings of stimulus wavelength and lumi- 
nance, Although Karwoski & Lloyd (1951) have shown that judgements of the dis- 
tance of blue objects are less accurate than judgements of the distance of red objects, 
no experiment appears to have been reported showing that a stimulus of one wave- 
length is judged to be closer than a stimulus of another wavelength when the two 
stimuli are of the same luminous intensity. 

A rationale can be developed to relate stimulus wavelength and size and distance 
judgements under limiting experimental conditions. The area of the retina stimulated 
is a function of the wavelength of the stimulus. Duke-Flder (1942, p- 1079) states 
that, ‘...since blue rays are refracted more than red rays by the ocular media, their 
foci not only lie at different levels (chromatic aberration) but make different angles 
with the optic axis and will thus stimulate disparate points’. If two stimuli which 
differ in wavelength but subtend the same visual angle at the nodal point of the eye 
are viewed along the line of normal fixation, the stimulus of longer wavelength will 
stimulate a larger area of the retina than the stimulus of shorter wavelength (Duke- 
Elder, 1954, p. 52). Under reduced viewing conditions two stimuli are judged equal 
in both size and distance only when they stimulate equal areas of the retina (Over, 
1960). It would thus be predicted under these viewing conditions that, when two 
stimuli differ only in wavelength, the stimulus of longer wavelength would be 
judged to be both larger and closer to the subject than the stimulus of shorter wave- 
length, and that it would be necessary to change the visual angle subtended by the 
stimuli until both stimuli stimulate equal areas of the retina before judgements of 
size and distance equality will be given. It is difficult, on the other hand, to dete! 
mine the relationship between stimulus wavelength and size and distance judgements 
under unrestricted viewing conditions, for under these viewing conditions both size 
equality judgements (Gilinsky, 1955) and distance equality judgements (Over, 1961) 
are independent of the relative areas of the retina stimulated by the two objects. 

In the experiment to be reported the subjects, tested under reduced viewing con” 
ditions, were instructed to judge the relative sizes and distances of two stimuli of th® 
same luminous intensity but differing in wavelength. It was predicted that when the 
two stimuli subtended the same visual angle, the stimulus of longer wavelengt? 
would be judged to be both larger and closer than the stimulus of shorter wavelengt?- 
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Il. Exprrimentan 
(i) Apparatus 

The experimental situation was similar to the reduced viewing conditions under which ~ 
objects are judged equal in both size and distance when they subtend the same visual angle 
(Over, 1960). Testing was carried out in an almost tot ally dark room 20 ft. long. T he subject was 
seated at a desk inside a booth with a headrest 3 ft. from the floor. A black curtain at the front 
of the booth could be raised or lowered so that when it was lowered the subject could see no 
light and when it was raised he could see only the two stimulus objects. Stray light from the 
walls and floor was trapped by sereens 18 in. in front of the headrest. 

The standard and comparison stimuli were produced by the illumination of filters, mounted on 
cardboard covers, which were placed on a milk-glass screen at the front of two identical boxes. 
Each of the 3 in. square filters was illuminated by a 15 W. 230 V. lamp from within the box and an 
iris between the lamp and filter could be adjusted to allow change in the luminous intensity of 
the filter without change in the temperature of the lamp filament. Three pairs of filters were used. 
These were gelatin Wratten filters Nos. 29, 47 B, and 61, which transmit radiation between 600 and 
700, £00 and 500, and 500 and 600mz, respectively, and which haye the phenomenal hues red, 
blue, and green respectively. ‘The luminous intensities of all the filters were kept constant at 
0:0447 ft. L., as measured by an s.r.1. photometer. When the curtain of the booth was lifted the 
subject had the impression that there were two objects at eye-level out in space in front of him 


and that these were equal in brightness and either similar or different in hue (depending on the 
combination of filters used). 


(ii) Procedure 


Two groups, each of 12 subjects, were used. One group made size judgements, the 


other distance judgements. The majority of the subjects were undergraduate students 
and were not aware of the aim of the experiment. All reported having normal vision. 
Subjects who made size judgements were instructed: 


When the curtain is lifted you are to judge whether the object on your right is larger, smaller, or 
equal in size to the object on your left, when by equal in size is meant that if you were to walk 


out to the objects in turn and place a tapemeasure across their horizontal diagonals, you would 
obtain exactly the same reading. 


Subjects who made distance judgements were told: 


When the curtain is lifted you are to judge whether the object on y: 
the same distance from you as the object: on your left when by 
you were to place a tapemeasure between 
same reading. 


our right is farther, closer, or 
the same distance is meant that if 
yourself and the objects in turn you would obtain the 


Subjects were tested individually and a dark adaptation 


period of 4 min. preceded 
testing. Viewing was monocular w 


ith the right eye. The three pairs of filters allowed 
nine combinations of standard stimulus wavelength and comparison stimulus wave- 


length; for three arrangements the pair of stimuli were the same hue, and for the 
other six they were of different hues. Each subject made sets of judgements for all 
nine combinations, the order of presentation differing between subjects. For half of 
the subjects of each group the standard stimulus was on the subject’s left and the 
comparison on the right, and for the other half the standard was on the right and the 
comparison on the left. 

The two stimuli were initially 10 ft. from the subject and thus subtended the same 
visual angle. The standard always remained 10 ft. from the subject but the com- 
parison could be moved by 15 in. steps along a track towards or awa. 


y from the sub- 
ject so that the centres of the two stimuli were always separated by 


9° with respect, 
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to the subject. Each subject made judgements for a particular combination of 
stimulus wavelengths when the comparison stimulus was 10 ft., 11 ft. 3in., and 
8 ft. 9 in. away, the order of presentation of the two latter positions being determined 
at random. If judgements of ‘smaller’ or ‘farther’ were given with the second of the 
above positions, of ‘larger’ or ‘closer’ with the third, the comparison stimulus was 
moved by further 15 in. steps until the judgement was reversed. With the stimulus 
constant in size and luminous intensity, changes in distance change the total amount 
of light subtended at the eye by the stimulus but not the amount of light subtended 
per unit solid angle. Even if the latter, rather than the former, is an effective variable 
in size and distance judgements, it could operate only to restrict the expected trends 
and cannot be considered to produce them. 

It can be seen that as the stimuli were of constant physical size, changes in the 
visual angle subtended by the comparison stimulus were brought about by changes 
in the distance of the comparison stimulus. Both size and distance judgements can 
justifiably be related to such variation because under reduced viewing conditions 
size judgements are a function of variation as much in the distance as in the size of the 
stimulus; distance judgements as much a function of variation in the size as in the 
distance of the stimulus (Over, 1960). When questioned after the experiment all 
subjects who made size judgements considered that inter-trial differences between 
the visual angles subtended by the comparison stimulus reflected differences in physical 
size, while all subjects who made distance judgements considered that the differences 
reflected changes in physical distance. 


III. RESULTS AND DISCUSSION 


The mean visual angles subtended by the comparison stimulus when it was judged 
equal in size and in distance to the standard stimulus are set out in Table 1 for the 
various combinations of standard and comparison wavelengths. In compiling these 
results, judgements that the comparison stimulus was larger (closer) than the 
standard when the comparison stimulus subtended a certain visual angle, but that 
the comparison stimulus was smaller (farther away) when it subtended a smaller 
visual angle were considered equality judgements at the intermediate visual angle- 
The results show that in general two stimuli of the same wavelength are judge 
equal in both size and distance when they subtend the same visual angle, while 
stimuli of longer wavelengths are judged equal to stimuli of shorter wavelengths 
only when the former subtend smaller visual angles than the latter. From the 
analysis of variance summarized in Table 2 it can be seen that the differences in the 
response measures brought about by variation in stimulus wavelength are significant: 
The fact that differences between the size judgement visual angle and the distanc? 
judgement visual angle values are insignificant, together with the insignificant anor 
actions, indicates that stimulus wavelength variation affects size and distav? 
judgements in a similar way. A 

The dispersion of values around the means is reported in Table 3. The standat é 
deviations are approximately the same as those found in an earlier experiment : 
which stimulus wavelength was not an experimental variable (Over, 1960). Althovt ei 
this has not been tested, it is thought that variation between subjects woul 


| 
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equal to variation between the various judgements made by a particular subject on 
repeated presentation of a stimulus arrangement. 

It may be possible to account for the results in terms of an associative, rather than 
a retinal, mechanism. Johns & Sumner (1948, p. 28) suggest, for example, that blue 
objects are judged to be farther away than red objects because of ‘past experience 


Table 1. Mean visual angles subtended by comparison stimuli 


Standard hue 


Red Green Blue 


(a) For size equality judgements 


Comparison 
hue 
Red 


1° 56’ 1° 42° ay’ 

Green 2713" 1° 59’ 1° 47’ 

Blue 2° 24° 2° 10 1° 58’ 
(b) For distance equality judgements 

Red 1° 56’ 1° 45’ 1° 29° 

Green 2° 29° 2° 04" 1° 43” 

Blue 2° 39° 2° 24’ 2° 03’ 


Visual angle of standard = 2° 02’. 


Table 2. Analysis of variance summary 


Source SS. DF. V.E F P 
lA 138-12 2 64-06 31-56 0-001 
2. 2B 164-51 2 82-26 40-52 0-001 
3. C0 1-34 1 1:34 0-66 ee 
4. AB 3-63 4 0-91 0-44 —_ 
5. AC 9-01 2 4-51 2-22 _— 
6. BO 795 2 3-98 1-96 —_ 
7. ABC 2-74 4 0-69 0-34 ae 
8. Within 401-93 198 2-03 _ — 

Total 729-22 215 


A is the hue of the standard (red, green, blue); B the hue of the com 


C the response measure (size judgements, distance judgements). 


Table 3. Dispersion of values around the mean comparison visual w 
reported in T'able 1 


Standard hue 


parison (red, green, blue); and 


ngles 


Comparison 
hue Red Green Blue 
(a) For size equality judgements 

Red 11’ 02” 10’ 24” 16’ 24” 
Green 12’ 24” 6’ 43” 11’ 36” 
Blue li? 02” 6’ 43” 10’ 43” 

(b) For distance equality judgements 
Red 6’ 43” 11’ 36” 17’ 31’ 
Green 8’ 00” 7’ 07” 10’ 24” 
Blue 10’ 24” 8’ 24” 9’ 46” 


Standard deviations in minutes and seconds of visual angle. 
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with aerial perspective’. There are, too, various unformalized notions that red is a 
more ‘warm’, ‘friendly’, etc., colour than blue and that ‘warm’ objects are j udged 
to be closer than ‘cold’. In the present experiment the explicit judgemental criteria, 
which expressed size and distance equality in terms independent of wavelength, 
would have acted against the operation of any associative mechanism. It was stated 
earlier that if retinal relationships alone determine the effect of stimulus wavelength 
variation on size and distance judgements, both size and distance judgements given 
under unrestricted viewing conditions should be independent of stimulus wavelength 
variation (size- and distance-constancy). If an associative mechanism is responsible 
for the results reported in the above experiment, it would be expected that results 
following the same relationship would be found under unrestricted viewing conditions. 
No adequate data, obtained with stimuli of the same luminous intensity, are available 
to determine this issue. 

The results also bear on that form of the size-distance invariance hypothesis which 
states that there are experimental features other than the physical sizes and distances 
of the stimuli, the variation of which will lead to changes in both size and distance 
judgements such that judgements of ‘larger’ will be accompanied by judgements of 
‘closer’ and not by judgements of ‘farther’. Experiments by Ittelson & Kilpatrick 
(1952), Gruber (1954), and Rump (1961) suggest that this relationship does not hold, 
but there is some doubt whether in these experiments both the size and distance 
judgements were obtained under equivalent experimental conditions (e.g. with size 
and distance instructions which emphasized the same judgemental criteria). The 
present experiment, together with the experiments by Coules (1955) and Robinson 
(1954) which found that variation in the luminous intensities of the stimuli produced 
similar size and distance judgement functions, satisfies this criterion. Further studies 
of the effect of stimulus variation on both size and distance judgements are required. 
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DISINHIBITION AND THE REMINISCENCE EFFECT IN 
A MOTOR LEARNING TASK 


By S. RACHMAN 
Institute of Psychiatry (Maudsley Hospital), University of London 


This study was designed to investigate the operation of disinhibition in humans. Two groups of 
subjects were made to perform a motor learning task (pursuit rotor). The subjects in the experi- 
mental group were presented with a brief disinhibiting, alien stimulus during their 5 min. practice 
period. It was predicted that the introduction of this alien stimulus would produce an aug- 
mentation of performance level and a reduction in the reminiscence effect. Both predictions 
received partial confirmation and the results are interpreted in terms of Pavlov’s description 
of inhibition and Eysenck’s account of the development and dissipation of reactive inhibition. 
In an attempt to clarify some aspects of the results, a second experiment was carried out. 
Four groups of ten subjects each were given the same pursuit rotor task to complete. Group A 
acted as a control, group B was presented with an alien stimulus early in the 5 min. practice 
period, group C late in tho practice period and group D very late ia the practice period. In 
addition to clarifying some of the earlier results this experiment showed that tho effect of an 
alien stimulus on performance is most marked when it is introduced late in the practice period. 


INTRODUCTION 


In a series of unpublished experiments on psychomotor performance a negative 
reminiscence effect was unexpectedly obtained on two separate occasions. In both 
cases, this effect appeared after the introduction of conflicting stimuli. It was sug- 
gested that the probable reason for the non-appearance of reminiscence was that the 
conflict had acted as a disinhibitor. It was felt, however, that this explanation 
required some form of external confirmation. The present experiment then was 
designed in an attempt to demonstrate that the deliberate introduction of an alien 
stimulus during practice can interfere with the normal course of the inhibitory 
process and produce a negative reminiscence effect. 

The concept of disinhibition was introduced by Pavlov (1927) who stated that 
*...the temporary restoration of the reflex which is in the process of extinction, or 
which is already extinguished, (is) based upon the removal of an inhibitory process. 
We ean describe this phenomenon as a dis-inhibition, a term which we shall always 
use in the future when we wish to denote a temporary removal of inhibition.’ Pavloy 
emphasized the temporary nature of disinhibition and claimed that it was produced 
by the introduction of novel stimulation. ‘The removal of inhibition. . which is 
affected under the influence of any alien stimulus, - Js only temporary’ (Payloy 
1927). Although experimental demonstrations of disinhibition in humans are oor. 
paratively rare, the available evidence (Hovland, 1936; Razran, 1939) supports 
Pavlov’s account. Disinhibition can be produced by introducing alien stimuli and 
it is temporary in nature. 

As there is a considerable amount of information available concerning reminis- 
cence effects on the pursuit rotor (Ammons, 1955; Eysenck, 1956; Jones, 1960: 
Treadwell, 1960) this motor task was chosen for the present é 


experiment. A practice- 
rest pattern which has regularly produced positive reminiscence is that of 5 min 
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massed practice followed by 10 min. of rest and then a further | min. of practice 
(Jones, 1960). Consequently, this pattern of work and rest was used here. 

The prediction used in this experiment was that the introduction of an alien or 
extraneous stimulus late in the practice period will produce disinhibition and a decreased 
reminiscence effect. 


EXPERIMENT I 
Method 


A pursuit rotor with a 10 in. diameter disk rotating in a clockwise direction at 
60 r.p.m. and with a ? in. diameter contact point was used. The contact point or 
‘target’ was set with its centre 3} in. from the centre of the turntable and flush with 
the surface of the turntable. The stylus (total weight 2 0z.) consisted of a circular 
plastic handle 43 in. long with a guard set lin. from the end of the handle. The 
extension rod (6 in. long, 3; in. diameter) was hinged so that only its weight rested on 
the turntable and it had an 85° bend, 1 in. from its end. When steady contact was 
made between the stylus and the target, the electric circuit was completed. 

The two electric timers connected to the rotor were calibrated to read the time 
on target in tenths of a second. They were wired in such a way that they alternated 
in recording the time on target every ten seconds (the length of each trial). Calibra- 
tion and zero adjustments were made prior to the testing of each subject and the 
entire apparatus switched on }hr. before testing commenced and kept running 
during all rest periods. The stylus point and target were cleaned with smooth emery- 
cloth after every 15 min. of operation. 

The rotor was set on a table and the target was 31 in. off the floor. The recording 
clocks and scoring sheets were positioned so that the subject was unable to see them. 

Two groups of subjects were used. Both groups were given 5 min. of continuous 
practice (thirty trials) followed by a 10 min. rest period. They were then re-tested 
for a further 1 min. In the case of the experimental group, however, a buzzer was 
sounded for 2 sec. during the continuous practice period. The buzzer was introduced 
towards the end of the practice session—after 4 min. 35 sec. 

The general procedure was as follows: 


The subject was shown the apparatus and instructed to attempt to keep the stylus 
on the target continuously, and to chase it when he had lost contact. After a demon- 
stration by the experimenter, the subject was then given a brief trial on the apparatus 
to ensure that he comprehended the nature of the task. The subject was then 
instructed to proceed with the task until told to stop. 

The subjects used consisted of ten males and five females in each group. The mean 
age of each group was: controls 26-4 (s.p. 7-6), experimental group 24-9 (s.p. 8-2). 

The subjects were randomly assigned to the control or experimental groups: 
After completing the motor task, they were requested to complete the Maudsley 
Personality Inventory (Eysenck, 1959). The purpose of this procedure was to ascet” 
tain that the groups were not weighted in either the introvert or extravert directio?: 
Eysenck (1956) having pointed out the correlation between reminiscence and extt® 
version. The mean extraversion scores for each group were: control 18-9 (s.D. 6-1); 
experimental 19-8 (s.p. 5-4). These means do not differ significantly (f = 1-3845)- 
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RESULTS 

The effect of the alien stimulus was measured by comparing pre- and post-buzzer 
performance levels for each group. As the buzzer was presented during trial 28, 
the difference in performance between trials 29 and 27 was calculated for each group. 
The control group showed a marked decline in performance at this stage as a result 
of accumulating inhibition, whereas the experimental group maintained its level of 
performance (see Fig. 1). The control group showed a mean decline of — 0-46 and the 
experimental group showed virtually no change with a mean of — 0-02. This mean 
difference is significant at the 1 % level (¢ = 3-3846). 
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Fig. 1. Performance on a motor learning task measured in 
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Discussion 

The introduction of an alien stimulus towards the end of the practice period was 
expected to produce a temporary augmentation of the response level. This augmenta- 
tion should appear as a result of the disinhibiting effect of the buzzer. Because of this 
temporary increment in the performance which occurs just before the rest period, 

the experimental group should then produce a smaller reminiscence score than the 
control group. 

Both of these predictions were borne out in the present experiment although the 
expected ‘increment’ in performance of the experimental group is only deduced by 
comparison with the control group’s decline in performance. The control group showed 
a decline in performance towards the end of the practice period whereas the experi- 
mental group maintained its comparatively high level of performance. Secondly, 
the control group produced significantly greater reminiscence scores than the experi- 
mental group. 

The disinhibitory mechanism postulated here can be accounted for in terms of 
Eysenck’s (Eysenck, 1956, 1957; Eysenck & Maxwell, 1961) description of the 
development and dissipation of reactive inhibition in this task. Reactive inhibition 
accumulates during the performance of the pursuit task and is present in quantity 
towards the end of the 5 min. massed practice period. For purposes of interpretation, 
let us assume that the effect of the buzzer noise presented after 4 min. and 35 sec. 
of practice is to produce an involuntary rest pause. During this rest pause some of 
the J, will dissipate. The noise produces a rest pause which lasts longer than the 
normally occurring involuntary rest pauses and in this way the experimental group’s 
reactive inhibition undergoes more dissipation than that of the control group. The 
inhibitory potential of the experimental group is temporarily reduced or, to use 
Pavlov’s term, disinhibited. Pavlov of course investigated the disinhibition of 
responses while the present study is concerned with the disinhibition of reactive 
inhibition. These two approaches are however compatible and it may even be 
possible to incorporate Pavlov’s work into the broader framework of the modern 
two-factor theory of inhibition followed by the present writer. 

This analysis of the effects of a disinhibiting stimulus on performance can probably 
be applied with profit to tasks other than the pursuit rotor. In discussing performance 
on vigilance tests, for example, Broadbent (1953) says that in continuous, monoto- 
nous tasks ‘the occurrence of an unusual stimulus, the signal, should then improve 
performance and it will be recalled that the occurrence of a signal on the Dials partly 
reinstated the type of performance appearing early in the watch’. He points out 
further that by using auditory stimulation it is possible to reduce decrements iD 
performance of vigilance-type tasks. Similar findings are reported by Fraser (1953): 

The interpretation of the present experimental findings is however complicated by 
one unexpected aspect of the results. After both groups have dissipated the reactive 
inhibition during the 10 min. rest period they should again produce similar pe 
formances. In fact, the experimental group showed no improvement in performance? 
after the rest period in contrast to the considerable gains made by the control grouP: 
The reason for this failure to improve is not easily explicable. As the reminiscen©? 
effects observed in pursuit rotor experiments are generally agreed to be a reflexio? 
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of the dissipation of reactive inhibition during the rest period, a complete outer 
to recover after rest presumably indicates some disruption of the normal process ©: 
Ip dissipation. 
SuMMARY 

Two groups of fifteen subjects each were given 5 min. of massed practice on the 
pursuit rotor After a 10min. rest period they were re-tested and reminiscence 
scores derived for each subject. Towards the end of the practice period the experi- 
mental subjects were presented with a buzzer sound which acted as a disinhibitor. 
The effect of the buzzer was to maintain the performance of the experimental group 
whereas that of the control group deteriorated. It was also found that the disin- 
hibited group produced significantly smaller reminiscence scores than the control 
group. 


Exprrment IT 


This experiment was designed with two purposes in mind. First, it was hoped to 
clarify the results obtained in the previous experiment on this topic. The second aim 
was to investigate the effect of introducing the ‘disinhibitor’ at different stages of the 
i oe pe inhibition is present at the latter part of the practice period than in 
the early stages. Hence, one would expect a disinhibitor to produce a greater effect 
if introduced towards the end of the task. A disinhibitor introduced at an early stage 
should produce a slight effect or no effect at all. These predictions may be stated in a 
formal manner: : feet F 

(1) An alien stimulus will produce disinhibition if it is introduced late in the 
practice period. ‘ P 

(2) An alien stimulus introduced early in the practice period will produce little 
or no disinhibition. 

The introduction of an alien stimulus produces an involuntary rest pause. During 
this pause some reactive inhibition dissipates. Hence, if the rest pause occurs soon 
before the formal rest period is taken, there will be less J, to dissipate during this 
rest. This effect should then result in a reduced reminiscence score, 

If the alien stimulus is introduced early in the practice period, however, the reminis- 
cence score should not be noticeably effected. There are two reasons for this predic- 
tion. First, an alien stimulus presented early should produce little disinhibition 
Secondly, even if some disinhibition were produced at an early stage, the subject 
should still accumulate a further substantial amount of J, in the remaining period of 
practice. After a formal rest period is taken, the reminiscence effect should resemble 
that obtained under control conditions. The early introduction of an alien stimulus 
should at most result in a reminiscence score slightly below that of a control group 
These predictions may be stated as follows: pPoups 

(3) The introduction of an alien stimulus late in the practice period will produce a 
decreased reminiscence effect; the introduction of a: 


n alien stimulus e i 
: : : arly in the 
practice period will produce little or no depression of the reminiscence Pic 
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Procedure 

As in the previous experiment, the pursuit rotor task was employed. The practice 
period consisted of thirty 10 sec. trials of massed practice. The rest period lasted, as 
before, for 10 min. After resting, each subject was then given three further 10 see. 
trials. 

Four experimental conditions were used. The control group A practised for 
5 min. without interruption; group B subjects were presented with a 2-sec. buzzer 
sound after 1 min. of practice (early condition); group C (late condition) buzzed after 
4 min. 35 sec. practice; group D subjects were buzzed after 4 min. 45 sec. practice 
(very late condition). 

The sample consisted of forty normal subjects divided into four groups of ten 


subjects each. The groups were constituted as shown in Table 1. There were four 
females in each group. 


Table 1 
Group E S.D. N S.D. Age $.D 
A. Control 28-6 9-1 24-2 9-4 27-4 TA 
B. Early buzz 29-2 8-1 22-8 7:8 24-7 Bet 
C. Late buzz 26-8 76 27-6 10-1 26:3 6-2 
D. Very late buzz 26-8 10-4 5-0 8-6 26-4 57 
Results 


The effect of the alien (buzzer) stimulus was calculated by comparing the percen- 
tage time on target on the pre- and post-buzzer trials (e.g. score on trial 30-trial 28 
in group D). The scores obtained from each of the three experimental groups in 
this manner were then compared with the relevant performance changes recorded by 
the control group on corresponding trials. 

The results shown in Table 2 were obtained. 


Table 2. Mean post-buzzer increments 


Trials 
e ~ 
Group (7-6) (29-27) (30-28) 
A (control) —0-2 —0-7 +06 
B 1-8 —_ = 
S — 5-2 = 
— — 3:4 


Group B, which received the buzzer after 1 min. of practice, showed a slight 
increment in performance (see Fig. 2) but this change was not significantly differe? 
from that recorded by the control group at the same point (¢ = 1-1462). 

Group C, which received the buzzer after 4 min. 35 sec. of practice, showed a 
increase in performance which was significantly greater than that of the contr? 
group at the same point (t = 2-2614, P = 0-05). Group D, which received the bus 
after 4 min. 45 sec. of practice, showed a greater increase in performance than # 


control group but this difference failed to reach the 5% level of significa?” 
(t = 19627). 


. 
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Reminiscence scores were calculated as before. The mean reminiscence scores for 
the four groups were: A (control) 18-6, B 11-1, C47, D 5:8. 
An analysis of variance was carried out on these results (Table 3). 
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Fig. 2. Disinhibition and reminiscence in a motor learning task: temporal factors. 


Table 3 
Source s.s. D.F. MSV F P 
Between groups 2208-4 3 736-13 12-94 
Within groups 2047-0 36 56-86 = wu 
Total 4255-4 39 = : 


The control group’s reminiscence scores were sionif 
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IS THE SERIAL-POSITION CURVE INVARIANT? 


By ARTHUR R. JENSEN 
University of California 


The evidence presented by McCrary & Hunter and later researchers, which suggests that 
tho form of the serial-position curve is constant throughout variations in a large number of 
factors that affect rate of learning, has been found inadequate to answer the question of the 
curve’s invariance. Differences in percentage of total errors in serial learning data obtained 
under different experimental conditions would lead to the conclusion that the serial-position 
curve is not invariant under all the conditions for which invariance has been claimed. 

Serial learning data may be analysed into three components—difficulty (number of trials to 
criterion), efficiency (percentage of errors), and relative difficulty of learning each position, 
ie. the so-called serial-position effect. The main methodological inadequacy in studies of the 
sorial-position effect is that the serial-position curve has always been confounded with either 
one or two of the other components, making it impossible properly to compare various serial 
curves based on data which differ either in dificulty or in efficiency. Plotting the serial ¢: 
simply in terms of the percentage of total errors at each position does 
this method tends to eliminate the difficulty component but still leave: 
with the efficiency component. 

An index of Relative Difficulty was proposed 
effect. It has the advantages of not being confounded with the other components and 
the same shape whether it. is based on errors or on correct responses. 
be called a ‘pure’ serial-position curve and permits th 
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among the items, and individual differences in learning ability. And, indeed, 
experiments on serial learning have shown that when the serial-position curve is 
plotted for groups of subjects in terms of the mean number of errors made at each 
serial position in the course of learning, the serial-position curve does appear to be a 
function of the above-mentioned variables. 

Then McCrary & Hunter (1953) made an interesting discovery which seems to 
have become an important part of our general knowledge concerning serial learning 
(e.g. Woodworth & Schlosberg, 1954, p. 713). In essence, McCrary & Hunter found 
that when the serial-position curve is plotted, not in terms of the mean number of 
errors made at each position, but in terms of the percentage of the total errors that 
occurs at each position, none of the variables mentioned above had any effect on the 
shape of the serial-position curve. The McCrary & Hunter method of plotting the 
serial curve in terms of the percentage of total errors at each position, which thereby 
equates the area under all curves, seems reasonable if our interest is in the shape 
of the serial curve rather than in its absolute position on the ordinate. And if theories 
of serial learning make predictions about the relative difficulty of learning the items 
at different positions, it would seem reasonable that the errors at each position should 
be presented relative to the total number of errors that occurred. The percentage 
method of McCrary & Hunter accomplished this, and therefore should be more 
suitable than the method of mean errors for testing certain theoretical predictions 
concerning the shape of the serial curve. For example, Hull’s theory of serial rote- 
learning (Hull e¢ al. 1940) predicts that massed practice should produce a more 
bowed serial-position curve than distributed practice, because of a presumably 
greater accumulation of inhibitory potential in the middle of the list under massed 
practice. Hovland (1938) plotted serial-position curves for nonsense syllable learning 
under massed and distributed practice and under 2 and 4 sec. rates of syllable pre- 
sentation. The curves, plotted as mean errors at each position, strikingly bear out 
Hull’s prediction. But when McCrary & Hunter (1953) plotted these same curves on @ 
percentage basis, the curves became practically identical. McCrary & Hunter 
showed that the manipulation of other independent variables also produced curves 
which differ greatly in shape when plotted as mean errors at each position but which 
assume almost identical shapes when plotted as percentage of errors. Braun & 
Heymann (1958) went further into this matter by performing an experiment which 
showed that the error curves (plotted on a percentage basis) for high- and low- 
meaningful lists of nonsense syllables did not differ. Nor did variations in inter-item 
interval or inter-trial interval have any effect on the shape of the curve in their 
study. Thus it would appear from these findings that we have possibly come upo? 
our first ‘constant’ or “invariant function’ in the psychology of learning. 

Indeed, such is the interpretation put upon this finding by some writers. On the 
basis of these data, for example, Murdock suggested that ‘...it would almost see 
that the shape of the serial-position curve has nothing whatsoever to do with lear? 
ing’ (1960, p. 24) since it seems to be unaffected by variables that are knowD to 
affect rate of learning. The invariance of the serial-position curve is essential to Mur 
dock’s theory explaining the shape of the curve in terms of differences in the relativ 
distinctiveness of the items in the serial list. 
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Fig. 2 
Fig. 1. Two serial-position curves plotted in terms of number of errors at each position. 


Fig. 2. The same ‘data’ as in Fig. 1, but here plotted in terms of the percentage of total errors 
at each position and the percentage of total correct at each position. 
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Fig. 3. Serial-position curves plotted in terms of percentage of errors and percentage 
correct at each position. Group A has a mean total error of 57 %, group B of 33 Yo 
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averaged to produce the group curve. This method is correct in weighting every 
subject equally in the average curve. And like curve B, it equates all curves on the 
difficulty component, making the areas under all curves the same. But the e/ficiency 
component is still confounded in the curve, which means that the error curve and 
correct curve will not necessarily have the same shape. 

(d) Mean logarithm of errors at each position. This method has been used by 
Glanzer & Peters (1960). Since the work of McCrary & Hunter suggests that the total 
number of errors has a multiplicative effect on the shape of the serial-position curve, 
the transformation of the errors into log errors converts the multiplicative effect 
into an additive factor. This method has essentially the same effect as methods b and 
c. When it is applied to the McCrary & Hunter mean error curves, for example, it 
makes them all the same shape, as does the percentage method, but the curves still 
have different positions on the ordinate. This logarithmic method, however, is like 
the percentage method in that the efficiency component is still confounded in the 
serial curve and it is possible to obtain differently shaped curves for errors and for 
correct responses on the same set of data. In other words, in using methods a, b, ¢; 
or d a single curve cannot properly represent the serial-position effect. Comparing 
serial curves by analysis of variance, of course, does not overcome these shortcomings 
as long as errors, correct responses, or percentage errors are used in the analysis of 
variance. 

Ideally, each of the three components of serial learning data should be kept 
separate from the others. What we really wish to know when we speak of the serial- 
position effect or the shape of the serial-position curve is the relative difficulty of 
learning each position, unconfounded by the absolute difficulty of the task (as 
measured by total trials) or the efficiency of learning (as measured by the total 
percentage of errors). Method a confounds all three variables, and methods b, ¢ and d 
confound the relative difficulty and the efficiency components. If these components 
covaried perfectly, there would be no problem. But they do not. For example, in 4 
group of sixty college students who had learned a 9-item serial list (coloured geometric 
forms) by the anticipation method (3 sec. rate of presentation, 6 sec. inter-trial 
interval) the following intercorrelations were obtained. 

7 = 0:92 (P < 0-01) between nwmber of errors and number of trials to attain the 
criterion of one perfect trial. 

r = 0-45 (P < 0-01) between number of errors and percentage of errors. 

r = 0:15 (N.S.) between number of trials and percentage of errors. 

There not only appear to be reliable individual differences in each of the com 
ponents, but examination of the literature reveals that independent variables whic 
affect the difficulty of the task (e.g. distribution of practice, rate of presentatio?» 
degree of intralist similarity, familiarity and meaningfulness of the items) also affect 
the efficiency of learning, the more difficult tasks having a higher error percentag® 


The Index of Relative Difficulty 
In order that the serial-position curve shall represent what we actually mea? by 
the serial-position effect, i.e. the relative difficulty of learning each position, unc? ‘ 
founded by the difficulty of the task or the efficiency of learning, an Index of Relativ 
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Difficulty is here proposed as the only entirely satisfactory method of representing 
the serial-position effect. It has the advantage that it shows the shape of the serial 
curve independently of difficulty and efficiency. Also, the curves based on errors 
and on correct responses are always exactly the same shape, one being simply the 
upside-down mirror image of the other. This method permits valid direct comparisons 
of serial curves obtained under any conditions. 

So that the serial curve of each subject is equally weighted in the average curve for 
the group, the Index is applied to the data for each subject. The points on the curve 
are then converted to percentages for each subject and are averaged over all sub- 
jects to produce the group curve. 
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(b) Algebraically add the Correction Factor to the number of errors at each position. 
(Note that the Correction Factor may be either positive or negative.) 

(c) After performing b, obtain the sum total over all positions. slp 

(d) Divide ¢ into each position, b, to convert the quantities into percentages whic | 
will sum to 100 OG 7 ; 

(e) The group curve is obtained by averaging d for each position over all subjects. 

The curve thus obtained is an Index of Relative Difficulty. Fig. 4 shows the same 
data as in Fig. 1 presented in the form of the Index. If the Index were computed from 
the correct responses rather than from the errors, the curves would simply be the 
upside-down mirror images of those in Fig. 4; in other words, they would contain 
identical information. We see that the two curves (A and B) in Tig. 4 are actually 
of different shapes and are not identical, as fallaciously represented by the percentage 
error curves in Fig. 2. From Fig. 5 we are able to make a valid statement concerning 
the relative degrees of bowing of the two curves, whereas on the basis of the pe™ 
centage curves in Fig. 3 our statements about the relative degrees of bowing of 
curves A and B depend upon whether we are looking at the ‘error’ curves or the 
‘eorrect’ curves. But for any one set of data there should be only one curve repre- 
senting the serial-position effect, i.e. the relative difficulty of learning each position 
This curve is provided by the Index of Relative Difficulty. When serial curves at@ 


compared by analysis of variance, the analysis should be performed on the Index 
scores. 
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of the first bracket produce a second time event which sets the occasion for additional 
responses; the arrow connecting a response and a stimulus event, as in R, > 8”, in- 
dicates that a response has produced a stimulus event and the arrow connecting the 
reinforcer, S®, to the beginning of the behavioural flow indicates a recycling opera- 
tion as a whole or within segments of the schedule, as in schedule CS below. 

The second schedule is the so-called counting procedure (Mechner, 1958). 
Reinforcement occurs only when a response 2, has been preceded by a fixed (or 
minimal) number of R.,’s. This procedure is represented as follows: 


and involves an additional convention; the connecting link between R, in the 
first bracket and the recycling arrow indicates that if R,, occurs after n-iR4, a new 
series of nF , is required to programme reinforcement. Under this schedule, therefore, 
different classes of responses have to be performed in a fixed order for reinforcement 
to occur. 

The common feature of these two schedules is that reinforcement is dependen? 
on the performance of a fixed number of responses of class A, lever pressing. The 
difference lies in the reset contingencies. The FR schedule resets on completion oO 


the correct number of R, responses, the CS schedule resets whenever a response ° 
class B occurs. 


In this study we were concerned to discover whether these differences in the 
schedules affected response frequency during reinforcement and experiment® 
extinction sessions. We were also interested in what inferences could be drawn about 
the sequential structure of behaviour from the frequency data obtained. Rats 
were trained in a lever-pressing apparatus, food serving as reinforcement. The t? 
response classes were lever pressing (R,,) and contacts made with the food tray (Re): 


METHOD 


Subjects. The subjects were ten experimentally naive male hooded rats selected from eo 
closed colony of animals maintained by the animal laboratory of the Department of Psychology ; 
They were approximately 4 months old at the beginning of the experiment 

A: pparatus. The apparatus consisted of a 12 in. square box 8 food ellet dispenser whieh 
delivered 0-04 g. pellets into a recessed food tray, and a leven mounted ot in aro floor revel 
and 5 in. to the right of the food tray. The lever, when depressed with a downward force of ay 
closed a micro-switch. The food tray was shielded by a transparent door which had to be nuz7ie 


open to gain access to food. The circuits were arranged t i Ara: wal 
opened provided the required number of lever ae © deliver the pellet when the t Y 


sounded on every lever press. ponses had previously occurred. 
The apparatus was permanently housed in a lar i 
‘ 3 % g ge sound- 
The controlling electronic circuits could be programmed ‘eather of exer (a) the Fe 
programme made food available whenever the tray response (Rr) followe 4 three lever respom"t, 
(Rx); (b) the CS programme contained a reset arrangement such that the counting device set a 
zero whenever a tray response occurred before the required number of lever responses h@ a 
emitted. eve Pp 
Magnetic counters tabulated lever responses, tray conta ‘ cies 
q ;, . C en! np 
Habituation and feeding schedule. Three weeks before ee int? a 
automatic feeding battery which made food available once d. aily for 2 br s 


—_—$—<_—_—_$—_————— 


— 


Behaviour under fixed ratio and counting schedules 169 


The subjects all received the same initial training in the apparatus. They were first given four 
preliminary training sessions. On each session five reinforcements only were given for performing 
the tray responses. On the first session three pellets were placed in the tray. A further five pellets 
were delivered by the experimenter operating an external switch. The presentation of each pellet 
was preceded by an auditory stimulus—a 0:5 sec. buzz. et 

On the fifth day each subject was placed in the apparatus for half an hour. The circuits were 
programmed to deliver a pellet whenever a lever response preceded a tray response. If the sub- 
ject delayed between lever and tray for 20 sec., the reinforcement automatically reset. The initial 
training was terminated after the subject had secured no less than 70 pellets within two succes- 
Sive sessions. . . : a 

The second phase of the experiment lasted for five half-hour sessions. The subjects were divided 
into two groups, group CS consisting of four subjects, group FR of six. The reinforcement 
Schedule for group CS was arranged so that when the lever responses preceding a tray response 
fell short of the required number, namely three, the programme reset. Reinforcement was thus 
dependent on the correct sequence of the two response classes. For group FR no such restric- 
tion applied. In practice, then, under FR the subjects could shuttle back and forth between 
lever and tray, yet be certain of reinforcement on the third shuttle. : 

The final phase lasted for 2 hr. sessions and involved an extinction procedure. During these 
Sessions the food dispenser was emptied of pellets. 


RESULTS 
The rate of lever and tray response during reinforcement sessions and extinction 
sessions, the rate of lever responses to number of reinforcements, and the total number 
of reinforcements over the five sessions of the second phase of the experiment were 
analysed for each group. Table 1 summarizes the rate of response data. 
Table 2 represents the ratio R,/S*, i.e. the mean number of lever responses per 
reinforcement during the final session of phase 2. The results show the two groups 


Table 1. Mean rate of lever and tray response (Rr and Ry respectively) i ren yiorsie- 
ment and extinction sessions under a counting (CS) and fixed ratio (FR) reinforcement 
schedule of training 


Reinforcement sessions Extinction sessions 
| a SS 
Ry Ry R, Rp 
Group Os 191-1 151-0 344-5 152-2 
thie FR 116-4 146-3 189-0 242-5 
ignificance P< 0-01 N.S. P r ; 
ifference °* < 0-01 P < 0-02 


Table 2. The ratio of lever responses (Rr) to total number of reinforcements 


final training session under a counting and fixed ratio e 
each subject schedule of reinfo 


(S®) on the 
reement for 


Counting schedule Fixed ratio schedule 


: 
Subject R,/S® Subject R,)S® 
21 8-05 31 : 
22 5-43 32 ce 
63 5-43 33 be 
64 4:33 34 Pes 
35 3-17 
39 
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to be different with respect to this variable, P = 0-02. Finally, the total number of | 
reinforcements secured during the counting schedule and fixed ratio schedule 
phase of the experiment were compared and failed to show that the groups differed | 
on this measure. 


DIscussION 


The analysis of food-reinforced lever pressing by rats may be viewed in terms 
of the conditioning of a response sequence. Such a sequence involves many com- 
ponents such as moving towards the lever, pressing and releasing it, moving towards 
the food tray, retrieving food, ete. The result of consistent positive reinforcement 
following the emission of such a heterogeneous response array is twofold: it chang® 
the probability that component responses of the sequence will be repeated undet 
similar stimulus conditions, i.e. the rate of response is increased; it may affect the 
sequential order of response. This latter idea finds expression in Hull’s (1932; 1943) 
theorizing under the heading of the ‘goal gradient hypothesis’, ‘The notion that 
units of behaviour larger than individual responses become reinforced in a free op? 
rant situation is, of course, an old one. Skinner (1938) discussed it in his early publica 
tions, and it has since been put forward by several writers under a variety of labels: ; | 
e.g. operant chaining, response-unit formation, sequential pattern learning, ete: 5 
(e.g. Mowrer & Jones, 1943; Keller & Schoenfeld, 1950; Ratner, 1956; Mechn® 
1958). Yet there are few experimental studies which deal directly with this pheno 
menon by making observations of changes in the sequential order of response emissio? 
(Erick & Miller, 1951; Mechner, 1958; Millenson & Hurwitz, 1961). In gener’ 
sequential re-organization has been inferred from single-response frequency date 
In this study however, the frequency measure has been extended to two response 
of the presumptive chain. The additional information gained and summarized @ ove y 
should enable us to relate data and inference more closely than is often the case) 

Consider first the counting schedule. Under this schedule, reinforcement ocouls 
only when responses are emitted in a predetermined order. In this respect the schedule 
is like a non-correction maze-running procedure in which a trial is terminated whenevet 
either a correct or an incorrect choice is made. The measure of learning is express 
ee A total number at choices made. A similar measure onee8 

d the number of reinf 8 apparatus. Given the total number of lever respO 
- % of the response oe ae ae poet indicates that, on pen ag) 
: : curred in the required (correct) order of three ie 
responses followed by one tray response (Table 2). 

Secondly, under the counting procedure, consistently more Jever tha a 
responses were performed ; the reverse being true under fixed ratio. pifferen 
oe — ie ones seal responses are also reflected in the oes 

ae neat ; er ae lever plus tray responses are consie™ on 
group CS maintained a higher ratio during both reinforcement and extin’’ ot 
sessions than group FR. This suggests that the reinforcement procedures acte' a 
only differentially on the probability of response measure but a enforced di wt 
sequential arrangement of the responses. In a separate experiment, where a si? 
fixed ratio schedule was under investigation and direct ener of sequentia er oot 
ture were taken, this prediction was substantiated. There it was found that ie 
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the reinforcement contingencies appeared to determine the rate of SS. 
discriminations based on movement-produced stimuli. They do not determine oe 
phenomenon in all-or-none fashion. Schlosberg & Katz ran their animals daily for 
4 months and reported that only towards the tail-end of this period was double alterna- 
tion observed. Hurwitz ran his animals for fourteen half-hour sessions and ae 
observed changes from simple alternation between lever and tray to counting-like 
behaviour only towards the final stages of the experiment. scintall 

In general, the task we set ourselves in this study—to discover the behavioure 
effects of two closely allied schedules of reinforeement—has met with success. There 
appear to be pronounced differences between the behaviours initially generated 
under a fixed ratio and a counting schedule, although in time and under speci 
stimulus conditions such differences may disappear. Further, the two schedules 
produced different absolute and relative rates of response for each of two response 
classes, and this also occurred under a subsequent experimental extinction procedure 
By inference this suggests that the schedules resulted in different sequential response 
arrangements. This latter variable has as yet received insufficient attention within 
operant conditioning methodology and remains to be systematically related to many ° 
the isolated independent variables whose effects, at least on the rate of a single 
response, are already well established. 
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I. Lyrropuctrion 


tT assify has long been recognized as an important aspect of Xin 
The ability to classify ime OF Bink questions involving classification have 
cognitive processes. From the pe stein & Scheerer (1945) used tests of classification 
been found in intelligence tests; Golds ae “" said to occur amongst certain clinical 
to study the lack of flexibility of in cs have given details of a number of 
cases; more recently Semeonoff - seers ie ae oe ileniliopsatsion, ead essa. 
bit em eee i sere i of the aoa 
ment. Lov eit eee os ati olescents and young 
Vinacke Sorting Tests with a non-clinical Lee 6 om ge sole ben: 
1 that there is an ability involved Spa gait . aD bilities. In the 
adults, shores r and above the well recognized g, v:ed and k abilities. Ip ne 
other meterials, over and ‘ 1959), however, there is a major attempt to analyse the 
work of Piaget & me biel, a which children pass in classifying material, and 
a i. Suet of classification to the er of Pi structures, 
Piaget himself in his earlier work studied the problem of the 
verbal context, but in his later research he became mor 
and seriations were the result of mental operations (i.e. actions which h 
internalized, which are carried out in the mind and are reversible). He considered 
that the formation of concepts and the underlying systems of classification was due 
to something more fundamental than socio-linguistic communication, language 
being a necessary but not a sufficient condition for is formation of classes and the 
structure of relationships. The work of Oléron (1956) supports this view to some 
extent, for he found that deaf mute children completed elementary operations of 
classification, but were retarded in more complex conceptual systems, Luria & 
Yudovich (1959) also report that an improvement in language and verbal formulation 
assisted the classifying process in Twin A (‘Yura’). 
This paper describes an experiment: 


children, using experiments of the type described in Piaget 
La genése des structures logiques élémentaires, together 
bear a close resemblance to certain of those given 
Conception of Number. Only the essentials of the stud 


logical subset ina 
e convineed that classifications 
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al study involving the individual testing of 


& Inhelder’s book 
with three experiments which 
in Piaget's book The Child’ s 


y can be given here. details of 
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the presentation of materials, instructions, further questions asked, and other data 
obtained, may be obtained from the authors. It is assumed that access can be had to 
Piaget & Inhelder’s book. 


II. PROCEDURE, RESULTS AND DISCUSSION 
1. First series of experiments 
In this part of the study five experimental techniques were used. The population 
consisted of 10 children, representative of all levels of ability, in each of the age 
groups 5 to 10 in a primary school, and 10 children in each of the age groups, 9, U1, 
13, 15 in .s.N. (Educationally Sub-normal) special schools. It is not possible to say 
how many tests were given to any one group of children in the Geneva studies. 


Experiment 1. Spontaneous classifications of geometrical shapes and letters: additive 
classification 


The material consisted of five groups of shapes, each containing six elements. The 
groups were composed of squares, triangles, circles, rings and half rings. All six 
elements in any one group were identical in shape and size. Two elements were made 
of blue and one of pink plastic foam; three elements were made of manilla of which 
two were covered with red, and one with blue plastic tape. The material also included 
six letters of the alphabet. The letters L, T, P were cut in plastic foam, the first in pink, 
the last two in blue; while the letters L, X, T were cut in manilla covered with plasti¢ 
tape, the first two in red and the last in blue. All the elements were presented in dis- 
order in front of the subject and the general instructions were: ‘Put together thing’ 
that go together’ or an essential variation of this. Later, subjects might be told t? 
put the elements in ‘a better order’ or to arrange the elements in ‘a better way’: 
5 Stage 1 classifications gave the elements arranged in short or long lines, or in sma 
incomplete groups. The latter were extremely unstable and the subjects often place 
elements together, took them away, or rearranged the spatial arrangement 0 the 
elements after they had declared ‘I’ve finished’. Two squares might be place 
together in a short line, then a circle and a square. A long line might alternat 


betereets “_ a Slikpe, valine and colour, material and material. Collections were 
determined more by spatial shape than by inclusive elements; Piaget termed thi 
type of classification ‘figural’, : a 


At Stage 2 3 : +e an tions 
showed a breaking away from sp ge 2 (non-figural collections) classific@ 


atial arrangement js OF 
Se geceta 4 and | has 
similarities and differences amo 8 there was more emp 
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children making three classifications in Experiment 6; this point will be referred 
to again when that experiment is discussed. ; ; 
The results for Experiments 1, 2, 3 and 4 are combined in Table 2. 


Experiment 2. Multiplicative classification 


The material consisted of sixteen cards, 2 by 2 in., on which pictures of rabbits 
were painted; eight cards showed similar rabbits running, 4 being painted black and 
four being painted white; eight cards showed similar rabbits sitting, four being painted 
black and four painted white. There was also a box 10 by 64 in. painted black inside, 
and a similar-sized one painted white inside, and a further box 9 by 12 in. sub- 
divided into four equal sections by movable partitions. ; 

The sixteen cards were presented in disorder and the following kinds of instructions 
were given, and questions asked: 

re alik together.’ 
1) ‘Put together those that are alike, those that go : 7 
(2) Beeneat ais black and white boxes. ‘Put some in this box and some in that box. ; 
( 3) Present the box with the four partitions. ‘Put together those that are alike and put them in 
i 4 his box.’ es — 

ee eee the box used in (3) was taken out, subdividing the rabbits into black 
runnin; mail sitting in one half, and white running and sitting in the other half. ‘Can you put 
these Codienitiog the black running rabbits), with these (indicating the black sitting rabbits)?” 
‘Why?’ ‘Can you put these with these (indicating the white running and white sitting) ? Why? 

(5) Tho first partition was replaced and second partition removed, subdividing the rabbits into 
black running and white running in one half, and black sitting and white sitting in the other 
half. ‘Can you put these (indicating the black running rabbits) with these (indicating the white 
running rabbits)?’ ‘Why?’ ‘Can you put these with these (indicating the black sitting and white 
sitting)?’ ‘Why?’ . : 

In (4) and (5) the rabbits are classified in dichotomies; by colour, ie. white and 
black; then by shape, i.e. running and sitting. The questions determine whether the 
subject understands that once the four subclasses have been separated they can be 
reunited; in (4) by additive classes black running, black sitting, also white running, 
white sitting; in (5) by additive classes black running, white running, also black 
sitting, white sitting. If the subject is able to place a subclass in both dichotomies, 
he has shown the ability to understand multiplicative classification. 

Using the above approach we observed the subjects’ spontaneous arrangements and 
by questioning we could determine how the latter had been made. 


At Stage 1 we find obvious figural arrangements, i.e. mixed groups of black and 
white, sitting and running rabbits. We also found arrangements in four subclasses in 
accordance with perceptual similarities but without any evidence of the extension of 
a unified class. Thus although the subject may relate black running and white 
running rabbits in perceptual relationships, when asked ‘Can we put these with 
these?’, he might respond ‘No’. At Stage 2 there is some extension of a class, but 
there is no evidence of a multiplicative system either in spontaneous arrangement in, 
boxes, or in response to questions. Finally at Stage 3, subjects consistently show 
relationships of a multiplicative nature. Thus we find arrangements in the box 


such ag 
White running Black running 
White sitting Black sitting 


and questions are answered with adequate proof. 
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Experiment 3. Anticipation and visual seriation 


The subjects were first presented with four cardboard squares all of different ae 
and they were asked to ‘put the squares in order’. Any child who was unsuccessfu 
was helped, and when the series was constructed he was questioned further to 
ascertain if he understood what ‘putting in order’ meant. 

When it was clear that the child had understood his instructions, he was presented 
with ten rods in a certain disordered arrangement, the same for each child. The rods 


were of 1 sq. cm. cross section, their lengths ranged from | to 10 cm.; and they were of 


ten different colours (they were in fact, the Cuisenaire materials). A base line was 
provided on a piece of cardboard. 

The experimenter said to the child, ‘Look at these sticks carefully. You are going a 
put them in order. Show me which one will go here, which will go next and so on- 
The child had first to anticipate the series (without moving the sticks) that he late? 
had to construct, and the task of the experimenter was to trace the development 0 
the coordination of anticipation and past actions. 

At Stage 1 figural type solutions were found. Both the anticipations and actions 
indicated a lack of coordination of intension and extension in relation to the rods: 
For example, a child G.H. age 5 years 2 months anticipated the rods in the sequence 
(of length) 6, 1, 4, 2, 9, 10, 3, 5, 8, 7. He then made the following series: 8, 2 9; 1s 
5, 4, 16, 7, 3. At Stage 2 we find anticipations and constructions partly corrects 
while at Stage 3, pupils both anticipated and constructed the series correctly. 


Experiment 4, Multiplication of asymmetrical transitive relations 


The material consisted of sixteen cardboard squares each 2}, by 2} in. Kach square 
e rae F pene aes ‘ r 
contained a painting of a tree leaf. The leaves were in four different sizes and fou 
different shades of green so that they could be arranged simultaneously ac 


scording sie 
size and shade. If I, II, III, IV indicate order of size, and 1, 2, 3, 4 indicate order ° 


: ‘oat 
colour, the elements were arranged as in Table 1. In addition there were duplicat 


cards for 112, 112, 11, I14. 


Table 1. Arrangement of elements in the table illustrating 
Multiplication of Asymmetric Transitive Relations 


1 2 3 4 
ir Il 12 13 I4 
il Ill 12 113 Il4 
Tit iitl Tii2 1113 Iil4 
IV 1 Iv2 IV3 IV4 


I, II, ILI, IV, indicate order of size; 1, 2, 3, 4, indicate order of colour. 


0 
The sixteen cards were presented to the subject in disorder and he was asked 4 
arrange them as he thought best. A series of standard instructions and ques : pd 
was used according to the nature of his spontaneous reactions. The instructio™ . 
questions included: cE 

‘Please put Lig in order.’ ‘Can you put them in a better way?’ ‘Can you os! 
more groups?’ ‘Can you put the dark ones together and the light ones tog 
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‘Can you put them so that you can find the big leaves right away?’ ‘Can you put 
them so that you can find the same colour right away?’ 

If the subject was unable to construct the table, the elements of one dimension 
were arranged for him and he was asked to put the others in order. If he was unable 
to do this a second dimension was constructed for him and the child was again asked 
to complete the table. 

When the subject had completed the table, element TL2 was withdrawn and the 
four duplicate elements were presented with the instruction, ‘Put in the one which 
will go here’. 

At Stage 1 there was an absence of seriation, and the intension and extension of 
classes were not coordinated. During Stage 2 there was evidence of differentiation 
and partial coordination of intension and extension. At Stage 3 the operation of 
multiplicative asymmetrical transitive relations was complete. 

Table 2. Number of children at Stages 1, 2, 3 in experiments : Addition of Classes, 
Multiplication of Classes, Visual Seriation, Multiplication of Asymmetrical Transitive 
Relations 


No. 

Ago of Stage 1 Stage 2 
in child- . a ‘ A — 

years ren A M vs MTR A M Vs) MTR A M VS MTR 

Primary school 
5 10 3 5 1 3 7 5 6 5 0 0 3 2 
6 10 1 0 1 0 6 8 5 7 3 2 4 3 
y | 10 0 0 0 0 6 5 a 7 4 5 | 3 
8 10 0 0 0 0 0 0 1 1 10 10 9 9 
9 10 0 0 0 0 2 2 0 1 8 8 10 9 
10 10 0 0 0 0 1 1 2 1 9 9 8 9 
9 10 3 3 7 6 7 7 2 4 0 0 1 0 
; a 10 0 0 2 0 bi 6 6 8 3 4 3 5 
a8 ” 0 0 0 0 4 5 2 4 6 5 8 6 
F 5 
0 0 0 0 i) 1 3 0 6 9 7 10 4 


A, Addition of Classes; M, Multiplication of Classes: VS, Visual Seriation; 


Asymmetrical Transitive Relations. MTR, Multiplication of 


Experiment 5. The hierarchical classification of animals 


The materials consisted of three toy ducks; three toy birds that were non-duck 
(robin, turkey, hen); and five toy animals that were non-birds (pig, do shee - . 
horse). There were also box A (3 by 3in.); box B (6 by 6 in \: ce ox C (9 by Din. ' 
each of these had 1 in. high transparent sides. The boxes were pluved ae ‘inside a 
ld so that when the animals were placed in the respective boxes, inclusive relation- 
ships could be observed. Thus animals (non-birds) go in box C, birds (non-ducks) i 
box B, and ducks in box A, _ =— 
Pi es pore of the questions asked is given below. These relate to general 
fn eae usion, (a) to (f); quantification of inclusion, (g) to (j); further 
_— of inclusion, (k) to (7): 
o ten you put the ducks in this box (B)?’ ‘What is this box (B) for?’ 
you put the ducks in this box (C)?’ ‘What is this box (C) for?’ 
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(c) ‘Can you put these birds (indicating birds non-ducks) into this box (C)?’ 

(d) ‘Is it right to put these (indicating non-birds) into this box (B)?’ 

(e) ‘Is it right to put these (indicating birds non-ducks) into this box (A)? 

(f) ‘Is it right to put these (indicating non-birds) into this box (A)?’ 

(g) ‘All these (indicating all the animals) belong to a farmer. Has he more ducks 
than birds, or less?’ 

(h) ‘Has he more birds than animals, or less?’ 

(i) ‘Are there more birds or more animals?’ 

(j) ‘Are there more ducks or more birds?’ 

(k) ‘If you killed all the birds will there be any animals left?’ ‘Which?’ 

(l) ‘If you killed all the ducks will there be any birds left?’ ‘Which?’ 

(m) ‘If you killed all the animals will there be any birds left?’ ‘Which?’ 

(n) ‘If you killed all the birds will there be any ducks left?’ ‘Which?’ 

The results of the first series of experiments are now discussed under two heads: 

(1) Table 2 shows that, with the apparatus used in these experiments, the ability 
to achieve Stage 3—that of operational mobility—is achieved in addition of classe 


3 


multiplication of classes, visual seriation and multiplicative asymmetrical transitiv? , 


Table 3. Numbers of children responding correctly to questions of class inclusion 
and hierarchical classification involving animals 


Question number and type of question 


(a) (e) (b) (c) (f) (a) 
; All All All All All All 
Age in No. of ducks birds 


ducks birds animals animals 
years children birds? ducks? 


animals? animals? ducks? birds? 


Primary school 


z 2 2 9 9 
8 10 10 8 3 2 10 10 
9 10 10 9 1 1 10 10 
10 10 10 10 5 5 10 10 
E.S.N. school 

i 7% : 3 3 6 i 
13 i 7 7 3 4 10 9 
15 10 6 1 4 10 9 

° 7 5 7 10 10 


. . = t 
relationships at about the same time in primary school children. This is the ae 
pie - ts = rat shown through giving the four tests to the same childs. 

OP icone nhelder say that the ability to perform addition and multipl p 


tion of classes appears pari passu, the jldr 
‘ > y do not pre: ct ame chi 
to support their claim. The increase i ities sea omnia : 


: 30 

m operational mobili ds yeu" 

age also confirms the view of the Gene Shai Casto. 4 
eF? 


va school. 
In all four tests, children at Sta . At 


jump to Stage 3 as one might expect if visual! 
Rather, it seemed that the move from Stage 1 to Stage 3 was closely relate 
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improvement in the coordination of retroactions and anticipations, attention being 
increasingly directed to and from the partial solutions. Because of the nature of the 
materials and procedures it was not possible to estimate the influence of language. 
From our observations it would appear that language plays only a small part in the 
formation of these types of logical structures, but we cannot be sure since language 


Table 4. Nwmbers of children responding correctly to questions involving 
quantification in relation to inclusion 


Question number and type of question 


(9) (h) : (®) (3) 


More More More More 

ducks birds birds ducks All 
Age in No. of than than (g) +(h) or more ormore (@)+(j) — questions 
years children birds? animals? — correct animals? birds? correct correct 


Primary school 


7 10 0 0 0 0 0 0 0 
8 10 3 3 3 1 2 il 0 
9 10 3 4 3 0 0 0 0 
10 10 6 6 6 2 3 2 1 
£.8.N. school 
9 10 0 0 0 1 1 1 0 
ll 10 0 0 0 0 0 0 0 
13 10 1 0 0 0 0 0 0 
15 10 2 2 2 1 2 1 0 


Table 5. Numbers of children responding correctly to questions of 
quantification in relation to inclusion 


Question number and type of question 


(n) (2) (m) (k) 


Kill all Kill all Kill all Kill all 
Age in — birds ducks animals birds any All 
ij 0. of any ducks any birds (n)+(l) any birds animals ; ‘ 
years children left? left? correct left? left? pi a | oe 
Primary school 
i 10 4 9 4 
2 8 
8 10 8 10 8 9 8 = 1 
9 10 10 10 10 1 2 Q 
10 10 9 10 9 W \ \ 
, 5 at) 8 n 
E.S.N. school 
9 10 4 8 
ul 10 1 8 3 4 4 
13 10 5 ‘a : 2 ; \ 0 
15 10 5 10 5 5 3 : 0 
4 9 a ; 


might have been used covertl 
Sirsa toes yeas oak chao. we are inclined to agree wi 
Structures; for if classificati Sell a sufficient condition for th f = the Geneva 
i ; fori ¢ assifica’ tion depended greatly on lan e ormation of these 
r than logical multiplication since g guage, logical addition should 


Whi ‘ ent 
ite rabbits ran’ should tend to aid logical a e.g. “The black and the 
ition. 
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The performance of 15-year-old £.s.N. special school pupils is about equal bs anid | 
7- to S-year-old children in primary schools. This is frequently found in 5 “ val 
experiments reported here and clearly parallels the findings of Lovell & eye rent 
in respect of the development of the concept of time in r.s.N. special school chi 
It is noticeable that visual seriation was rather easier, and multiplicative ee” : 
cal transitive relations rather more difficult for the 15-year-old 1.8.x. children ‘ee 
the other experiments. The former finding is probably due to the fact that ~ 
children have had some years of this type of activity both within and without ete 

(2) Table 3 shows the numbers of children giving correct responses to pape - 
inclusion of the type, ‘Are all the ducks birds?’, and ‘Are all the animals ee 
Many subjects answered correctly with a ‘yes’ or ‘no’ but were unable to provic a 
satisfactory reason; these were not assessed as passing the item. The hard questo” 
are those of the kind ‘Are all the ducks animals?’ and ‘Are all the birds animals” 
when these questions are related to the action of putting ducks or birds in the a 
animals containing non-birds as well. It seems as if birds, including ducks, a af 
included within the class of animals for many primary school children. I nee 
& Inhelder (1959) certainly asked ‘ Are all the birds animals?’ (‘ Les oiseaux sont a 
animaux?’), and we kept close to the form of questioning laid down by the ere 
school. It was only afterwards that we became wise to the difficulty the enildy 
experienced. At the beginning of the experiments when all the animals were toget™ ' 
each child was asked ‘What are all these?’ or similar. The usual reply was al 
or ‘farm animals’. But when the groups were separated, many subjects no long ' 
looked upon birds as animals. Perhaps the Geneva children were abler, or language 
slight culture pattern differences affect the issue. The B.S.N. children at 15 are ae 
equal to the 7- to 8-year-old primary t ee, 
do much better in questions (b) and ( relP 
these older &.s. 


school children in performance except tha 
c). Perhaps sheer experience of life has ! 
N. pupils to appreciate that ducks are animals. oan Off 
In Table 4 one can see how difficult questions of quantification of inclusion od 
when cast in certain forms. As soon as these questions were posed the children ee al 
to ignore the concrete materials in front of them and instead to deal with the rie 5 
at an abstract verbal level. This is confirmed in our view by the figures in a io 
where the concreteness of the situation was maintained to some extent by pat i 
what the results would be if certain classes of animals were killed. In these inst 
the numbers of correct responses rose, 4d3 
Once again there is an increase in the number of correct responses betwee? : . lt 
Questions (b) and (c) in Table 3 and question (m) in Table 5 again reveal the di oe 
children have in looking upon birds as animals. It is very doubtful if the Fait 
number of correct responses to these questions is due to lack of operational mo 
per se. 
This experiment involving animals is not a satisfactory one although at 
it would appear to provide great interest. It is believed that the class of 
more abstract than most of the other classes involved in this study- Heh 
relationships are not evident, and these do have some relevance since coneret® wh! 
operations cannot be dissociated from the intuitive cassia of the elements 0 pe 
the operations apply. The early unstable and indefinite verbal concept doce y ni 
the children to appreciate the significance of their actions in relation 1° © 


first Fé 
aniw* 
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(pig, dog, robin, duck, etc.) which they do not usually think of as being associated in 
real life. They are familiar with squares and circles being associated, and with differ- 
ent kinds of flowers found in a bunch of cut flowers or growing in a garden, but not at 
first with a rather odd collection of animals. Thus retroactive and anticipatory 
Processes have no significance in relation to the class of animals as a whole in this 


experiment. 


2. Second series of experiments 

In this part of the study five experimental techniques were used. The population 
consisted of 10 children, representative of all levels of ability, in each of the age 
groups 5, 6, 7, 8, 9-11 years in a primary school, and 25 children in each of the age 
groups 10-13 and 14-15 years in E.S.N. special schools. The primary school was 
situated in a somewhat lower socio-cultural area than was the primary school used 
in the first series of experiments. In retrospect we have reason to believe that the 


8-vear-old primary group was rather less able than the other year groups. 


Leperiment 6. Visual classification 

The material consisted of four large blue squares of side 5cm.; four small blue 
squares of side 2} em.; three large blue circles of diameter 5 cm.; three small blue 
Squares of diameter 2) cm., and a large red circle of 5cem. diameter. Later, the 
following material was added if necessary; one large red square of side 5 em.; one 


small red circle of 2} cm. diameter; one small red square of side 2} cm. 


The procedure followed these general lines: ; 
(a) The first group of elements was placed in front of the child and he was asked 


to put them into groups as he liked. This was to give him preliminary practice in 
sorting the elements. : ; 

(b) The child was asked to put the elements into two groups, e.g. ‘Can you put 
these in two lots that are different from each other’. The child was further questioned 


to find out his criterion. The subjects usually grouped by shape. 
(c) He was then asked to find another way of sorting the elements into two groups. 


The subjects often grouped by size on this occasion. 

(d) The child was asked to find a third way of arranging the elements in two 
groups. This was often the unique class, which consisted of all the blue pieces in one 
croup, and the one red piece forming the other group. The subject had, of course, to 
attribute to the one red square the properties of a class. If he was unable to make the 
unique class, the second group of elements was added and he was again asked to make 
the third classification. No child tried to make the unique class for his first classifica- 
tion; four made it for their second classification but none of these was able to make a 
third classification. 

The results for Experiments 6 and 7 are displayed in Table 6, the figures in brackets 
indicating the numbers of children who could sort the material into two groups In 
three different ways without the addition of the three red pieces: i.e. these figures 
Rive the numbers of children who could form the unique class as one of three ways @ 
Classifying the material. ‘These numbers, when added to the corresponding open 
“nder the other columns headed V, give a total of 10 for each primary school age 
Stroup. 
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Experiment 7. Tactile-kinaesthetic classification 7 | 
The material consisted of sixteen elements all made of wood. These comprisee 
two balls of 4 cm. diameter; two balls of 2 cm. diameter; two cubes of side 4 oe: 
two cubes of side 2 em.; two circles of 4 em. diameter; two circles of 2 cm. coats me 
two squares of side 4 cm.; two squares of side 2cm. All the squares and the oe : 
discs were 0-2 em. in thickness. A frame was made so that a cloth could be eet 
over it in such a way that the child could not see objects placed behind the cloth, * 
the experimenter could observe the actions made by the child in handling the objee “ 
Furthermore, the top of the frame was low enough for the child and interviewer tos 
one another; conversation was thus helped. 
e 


Table 6. Numbers of children who were able to make 0, 1, 2 or 3 classifications, 
by visual and tactile-kinaesthetic perception 
No One Two Three ; 
classifications classification classifications classifications 
Age in No. of 7 A a 
years children Vv TK Vv TK Vv TK v TK 


Primary school 
6 
4 
4 
4 
0 


ae 


— 
omocoonw 
ocoocoocow 
ourne 
a ad 

woe 


mt 


E.S.N. school 
1 14 16 9 


5 
5 1 1 


cs 
= 
oO 


15 10 fn 8 2(2 


V, visual perception; TK, tactile-kinaesthetic perception. 


po 
The objects were placed in a tray behind the cloth and the child told 0 feel 
objects; to remember their ‘feel’, and to place them in one or other of two boxeé 
behind the cloth) that he had seen earlier. Thus: wd ve 
(2) The child was asked to place the objects in the two boxes so that there W° 
the same sort in each box. Jd 
(b) The objects were placed in the tray again, well mixed, and the child # 
find another way of sorting the objects into the ev boxes. 
(c) The objects were placed in the tray a third time, well mixed, and the © 
asked to find a third way of sorting the objects into the boxes 
The three classifications made were sha 


supa : e (‘rounds’ v, ‘squares’); Si 
‘little’); volume or third dimension (“thick Ai . sa : 


pild we 


i 
‘pl 
ze (‘P 


ol 
Experiment 8 (a). Additive composition of classes involving marked perceptual diffe’ a 
The materials consisted of twenty plastic ‘poppet’ beads, of which eighte™ e | 
brown and two white. The beads were laid out in diso r ; in a piece of uae Ft? i 
The child was instructed to pick up some of the beads os poberi oe sit was ue p? 
out at the same time that the beads were of the same eee througbo" : 
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just painted on the surface. A series of questions were put to the subject and a 
selection of these is given: 

‘Are there more brown ones or white ones?’ 

‘Are there more plastic beads or are there more brown ones?’ 

‘If I made a necklace of white beads, and I made another necklace of brown 
beads, which necklace would be the longer?’ 

‘If T made a necklace of the plastic beads, or if I made a necklace of brown beads, 
which necklace would be the longer?’ 

In the case of some children who did not answer the last question correctly, they 
were asked to make the actual necklaces and the question was repeated. In no case 


did the child change his answer. 


Table 7. Numbers of children giving correct responses to questions involving additive 
compositions of classes and relations of inclusion using coloured beads and flowers 


Stage 1 Stage 2 Stage 3 
Age in No. of + . 6 — 5 
years children Beads Flowers Beads Flowers Beads Flowers 
Primary school 

5 10 10 10 0 0 0 0 

6 10 5 6 2 2 3 2 

7 10 4 7 2 1 4 2 

8 10 4 4 3 3 3 3 

9-11 10 0 1 0 0 10 9 

E.S.N. school 
10-13 24 14 17 6 5 4 
14-15 25 9 14 7 7 4 


Experiment 8 (b) 

Experiment 8 (a) was repeated with materials which were well known and which 
had specific names. The children were presented with twenty red roses and three 
daffodils, all the flowers being artificial. The names of the flowers were clearly stated. 
Ifa particular child called the daffodils, say, daisies, this was accepted and the name 
kept throughout, Great care was taken to establish that the terms ‘red’ and ‘yellow’ 
were understood, A series of questions were put to the child, a selection of which is 
given: 

‘Tf they were growing in a garden like this (flowers standing upright) and you 
wanted a very big bunch, must you pick the flowers or the roses?’ : 

‘Tf I pick the daffodils what will be left?’ 

‘Are there more flowers or are there more roses?’ 

At Stage 1 subjects were unable to grasp the relationship between the part and tl 
whole as well as between the parts themselves. Stage 2 was a tenuis 1 cm ir 
that they sometimes answered correctly and sometimes did not: ile St . 3 
they were able to relate the parts to one another and to the wihiale in scl es ie 


Beperi use of the words ‘all’ ‘ a ee 
: es a. The f rds ‘all’ and ‘some’ in situations involving colour 
and weight 


A box totally enclosed a lever balance, the latter controlling the positions of an 
apple concealed within the box. The apple appeared only when the ‘heavy’ boxes 
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weighing 5 oz. each were placed on the platform, the remaining ‘light’ erie hae 
41 oz. each. There were three light red boxes, three light blue boxes and —— ar 
red boxes, all the boxes being of the same size. The following procedure was fo ~ 
(a) The experimenter said, ‘Some of the boxes placed here (platform) make 
apple appear, some boxes do not’ (demonstrated). _ 
(b) ‘Place each of the boxes here (indicating platform) one at a time’. vy th 
(c) ‘Place the boxes here (indicated) that make the apple appear, and pla sit 
boxes there (indicated) that do not make the apple appear.’ The subjects had to p 
the boxes side by side on their respective parts of the table and not on top of 0 
another. ig 
Four preliminary questions were then asked to focus the pupils’ attention 0! 
certain relevant variables: 


le 
(i) ‘Why did you place the boxes here?’ (indicating those that made the apP 
appear). 


. ‘ P q . > use O 
Table 8. Numbers of children responding correctly to questions involving the use f 
the words ‘all’ and ‘some’ in situations involving colour and weight 


Hr bl rH Ib 
Al AN an All Ht 
heavy blue red light Hr ri + 
Age in No. of — ones ones ones ones + + All lb 
years children red? light? heavy? blue? bl Ib correct. (W) 


Primary school 


5 10 4 9 8 5 4 4 2 A 
6 10 7 10 10 7 7 7 6 & 
q 10 9 8 10 7 7 7 5 z 
8 10 9 6 8 8 5 6 4 
9-11 10 8 10 10 10 9 10 8 8 
E.S.N, school 
10-13 25 17 20 : 11 10 3 i 
14-15 25 15 17 18 17 8 17 7 ie 
ii) ‘Why did neept a 
(ii) y did the apple appear?’ (Here the child has to abstract the co 


weight.) 


ar 2? 
€ apple appear?’ 


(ili) “Did the red boxes make the apple appe 
(iv) ‘Did the blue boxes make th 
The main questions followed, These included: 
‘Are all the heavy boxes red?’ (Hr) “Why?’ 
‘Are all the blue boxes light 2? (b1) ‘Why?’ 
‘Are all the red boxes heavy?’ (rH) ‘Why?’ 
‘Are all the light boxes blue?? (Ib) ‘Why? : 
Each question was asked twice and the 
By this means children were able to ‘cor 
the same way as the children in Genev 
The results are now very briefly dis 
(1) Table 6 shows that among th 
children making three classifications 


ae" 
he second of the two answers was ane uc? 
rect’ their first answer if they coul ; - eo 
a did. The results are displayed in Ta ‘ 
cussed under a number of heads. per? di 
© primary school population, the num oot 
is about the same whether visual 


ee 
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: ss i she three classifica- 
Kinaesthetic perception is used. When the unique class is on he nie TE 
aes ; : Bees e betters ; 
tions, made visually, tactile-kinaesthetic rage ie h a " demonstrated the 
, y: ae ra’ 
: : “ Ds 5 pr ion although we hav 
generally in keeping with Piaget’s predict f cl jidres. Arnone nae, special school 
fact by giving both tests to the same group of chi ‘ i eats tactile-kinaesthetic 
giving | : a ctile- 

Rn, “Foati vere made rather more easily s i 
children three classifications were r ee: ethat all chilaven 
perception compared with visual perception. es ani 

g . 
‘ ae ing visual perception. 
tend to ‘search’ less among the v eee shee pcan atte to define the criterion 
: ake classifications but : 

Some children could make clas ipsa i . mon qualit 
-~ lly. The r.s.N. children especially had difficulty in naming the oe “ ‘ on 

rbally. B.S.N. : # oe assificatory processes do not gr 
of the ica This again suggests that simple same aan arn a prt 

che s. This ag : ibe a cla a 

ater a verbal term to descr ) 
depend on language, although later 4 . 
the child to extend his operations. : : P o experiments is 
y ildren making three classifications in these two exy 1 : 
Se t = ith the number of children at Stage 3c in Experi- 
. spect, with Me 

comparable, as one would expect, ais rding to three criteria. 
m LD } - the elements were classed and subdiy ided — o nes ae of 

ent 1 where t : ; yho were at Stage 

14, hn age group W ) 

The number of primary school children in each age grout 
Experiment 1 is given below: 


y 7 8 9 10 
Age in years 5 : : : : : 
Number of children 0 0 


‘i i children: 
The corresponding figures for #.s.N. special school 


15 
Age in years 9 ll : 
Number of children 0 0 


: ke i : he degree of 

These experiments involving classification eee . tee Rad ae the 
Operational mobility available to the es oe 
a —— Phen : Bok he amatsonent of Stage 3 in the additive com- 
Position at <he pes relations of inclusions is rather — le eee — 
flowers than when using the beads. As the flowers jp rig fa, ‘ls, Th 
greater perceptual contrast than with the beads, and this mig e responsible. The 
number of 8 x Ids reaching Stage 3 is small ; this might be due to the fact that 8 year 
olds in our Senate ome rather & poor Broun On the other hand, Hyde (1959) 
reports only 7 out of 48 European children at Stage 3 inan identical experiment using 
beads. Judged against her figures, our 8 pene olds did well, . 

(3) Table 8 reveals that it is rather easier to deal with the questions of the type 
‘Are all the blue (colour) ones light?’ than ‘Are all the light (weight) ones blue?’ 
When reference to abstract weight comes first in the question there is a tendency to 
reverse the question. As was explained earlier, the subjects were asked each question 
twice and so were allowed to ‘correct’ their first answers just as Piaget & Inhelder 
permitted their subjects to do. The infant and the u.s.x. children frequently changed a 
right answer to a wrong one, whereas the older junior children corrected wrong an- 
Swers to right ones. Even so, answers to individual questions tend to be unstable and 
& better indication of the understanding of the pupils is obtained from columns 5 to 8 
Teading from left to right. 
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III. Conctuston 


Over-all the results reported here agree fairly well with those of Piaget & Inhelder. 
It has been possible to confirm many of their predictions by giving a number of tests 
to the same pupils: these pupils being drawn from a known population of school 
children. In addition the work has been extended to cover #.S.N. special school 


pupils and it has shown the limited ability of the pupils to develop logical structures. 


We acknowledge the great co-operation that we received from the head teachers 
of the schools that were involved in the study. Our thanks are also due to the 
children who patiently tried to answer the many questions that they were asked. 
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EFFECTS OF A SUBSIDIARY TASK ON PERFORMANCE 
INVOLVING IMMEDIATE MEMORY BY YOUNGER 
AND OLDER MEN 


By D. E. BROADBENT 
Applied Psychology Research Unit, Medical Research Council, Cambridge 


anp ALASTAIR HERON 
Occupational Aspects of Ageing Research Unit, Medical Research Council, Liverpool 


ct a man to seek out and respond to signals, while at the same 
ow requiring response. Most situations devised by 
ther reaction to signals without memory, or mem- 


ory without reaction. A task has been devised in which both functions are involved. It consists 
of sets of random numbers which are observed through a small slot allowing only a few numbers 
at a time to be visible. The subject has to cross out particular digits, and has to remember which 
digit he is seeking at any particular instant. This type of task is compared with a more con- 
ventional number crossing task in which the subject has to find all instances of one particular 
digit, and both types of task are performed with and without an additional auditory distraction. 
In tho present experiment, conducted with groups of young and of old subjects, it was found 
that the tasks involving memory are very vulnerable to distraction. The older subjects differed 
greatly among themselves, some being seriously inferior in performance to younger subjects; 
no such difference in variance appears in the similar task without memory load. When a dis- 
tracting task is presented together with a main task involving memory, older subjects do very 
badly at one or the other, whereas young subjects do reasonably at both. 


Many practical situations expe 
time remembering which signal is the one 
psychologists, on the other hand, examine ei 


I. InrRODUCTION 
life that one is called upon to look for ‘signals’ 

of various kinds while remembering which particular signal is the important one at 

any given moment. Sometimes this remembering involves information one has only 

just acquired: at other times, it is more long-term in character. Further, the searching 

task may often have to be carried out in far from ideal conditions; and it is sometimes 

the case that what are loosely termed ‘distractions’ actually contain a significant 

source of information which must be taken in at the same time as one is trying to 

use already-stored information. 

Modern evidence about immediate memory suggests that it is a separate process 
from the long-term sort, and very vulnerable. This view was of course suggested by 
cyberneticists, because of the existence of separate types of storage in computers, 
one type of store holding information which was needed relatively permanently, 
while another type holds information needed only for short periods. Positive evi Hence: 
for a similar distinction in man began to be accumulated by Brown (1958) who 
ghomed re + information held in short-term memory was relatively little affected by 
lapse of time between presentation and recall, but badly affected by reaction to 
other stimuli requiring action between presentation and recall. There was an inter- 
action between the amount being held in memory and the amount of intervening 
activity : if a lotis being held in memory, very little interpolated material is needed to 
disturb recall, but if only a little is being held, quite a reasonable amount aPinter 


vening activity can take place. 


It is a commonplace of everyday 
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These results suggest a view of immediate memory as involving continuous action 
on the part of some mechanism which is also needed for dealing with perception, 
and which cannot do both at once. One might think of a trace which fades away as 
fast as it is established, and requires to be strengthened at intervals by rehearsal: 
or one might think of the stored information as passing round a recurrent circuit which 
periodically runs through a channel used also in the perception of fresh information. 
Such interpretations are supported by results such as those of Broadbent (1957)- 
In this case six digits were presented to one ear, and two others to the other ear, the 
listener being instructed to repeat first the six and then the two. If the two were 
simultaneous with the last pair of the six, performance was much better than if they 
arrived at an earlier time. In the latter case, of course, the trace would have time to 
decay before rehearsal could take place, and a time of 1 or 2 sec. was apparently 
enough to cause such a deterioration, in marked contrast to the effects of time oD 
memory when rehearsal is possible. 

A similar demonstration was that of Conrad (1957) who presented material for 
immediate recall at various speeds and also required the recall to be at set speeds. 
Over the range of speeds where no rehearsal is possible between items, recall is 
inferior when the speed of presentation and recall is lower. In the latter case more 
time is allowed for the trace to decay between rehearsals. For this reason a dial 
telephone is inferior to a set of numbered keys, as a way of reproducing numbers 
(Conrad, 1958). 

Kay (1953) showed that if a continuous series of stimuli is presented, one after 
the other, and a man is asked to respond not to the stimulus now present but to the 
one before last, great difficulty arises. This might from some points of view be sur- 
prising, as the man is merely being asked to remember two items as well as the pre- 
sent one, but the difficulty is intelligible if one remembers that any rehearsal of the 
stored items will be incompatible with perceiving the present one. 

Such investigations indicate the peculiar character of short-term memory: but in 
addition there is more than a suspicion that this function is badly affected by in- 
creasing age. Kay (1953) himself, for instance, showed that this effect was greater 
in people over thirty than in younger persons. Conrad’s experiment has bee? 
repeated by Fraser (1958) on both young and old Canadian school-teachers; while 
the group were very similar in immediate memory at a fast rate, the older subject® 
did much worse when the rate was slow and when fading of the trace was presumably 
therefore more important. Lastly, Inglis (1960) has presented digits simultaneouslY 
cd pg Theat oe — ie as well as those ae 
recalled first, the patients with Siacees Ssonton dt iar epainniele- ph ei sanalt 
did on the information on the other ear Ahi ad much worse than the con : = 

’ n perhaps had longer to decay bel? 
rehearsal. 

In this paper we report the results obtained by 
require the combined use by the subject of memo: 
experiment was conducted first with groups of 
with older groups, so that the effects of age migh 


using simple tasks designed . 
ory and of direct perception: 
young subjects, and then repeate 
t be examined. 


a 
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II. Sussects 
(a) Younger subjects 


Six groups of young naval ratings were formed: their ages ranged from 18-25 years. Details 
of age, intelligence, emotional stability and sociability appear in Table 1, from which it can be 
Seen that while the groups were fairly well matched for age and the personality variables, random 
allocation did not succeed so well where intelligence was concerned. The numbers in certain 


Sroups are also rather small. 


(b) Older subjects 
of 8 men each, were selected from the 45-60 age-group of the M.R.C. voluntary 
‘All these 40 men were in Social Class II] of the Registrar-General’s 
Classification. ‘The five groups were selectively equated for mean age (51 years) and vocabulary 
level: it will be scen in ‘Table 1 that the use of this double criterion resulted in further close 
Similarities between these experimental groups when non-verbal intelligence, emotional stability, 


and sociability are considered. 


Five groups, 
Subject panel at Liverpool. 


Table 1. Subjects, and allocation of tasks 


Typo of task N ND 8 sD L LD 
Younger subjects 
N 7 6 7 6 4 4 
Ago Mean 20-43 19-63 19-25 
o 118 217 1-64 
AH4 Mean 70-86 83-00 76-00 
o 13-30 10-08 9-72 
Ay Mean 7:29 713 4:25 
o 3-49 3°37 217 
i 543 3-63 4:75 
“a _ 2-72 1-22 3-90 
N 8 — 8 8 
= 51-50 51-25 
Age en = re a0 
= 24-00 24-63 
Vocab. ae oe 4-21 4-27 
=. 42-63 43-13 
M 
PM . ean = 7A ob 
= 8-75 6-38 
i Mean 
" o — 3-03 3-20 
Mean = 6-13 6:38 
Bs o _ 1-90 2-73 


Key: AH4 and PM (Progressive Matrices, 1938), tests of non- 


mental populations. 
Hg, scores for emotional instability and 


tails of experir 
pele Vocab., Mill Hill, Senior B synonyms; H,, 


vorbal intelligence; By 
unsociability from Heron's two-part personality inventory. 


III. Tat EXPERIMENTAL TASKS 


Three tasks were prepared: one involving short-term memory, one involving long- 
term memory, and a third which did not involve memory at all. The latter was for 
comparison purposes, and was meant to provide a check on the importance of the 


Since the other tasks were derived from this ‘no memory’ one, it 


memory factor. 
en to indicate the new features 


will be simplest to describe that one first and th 
introduced into the other tasks. 
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(a) The ‘no memory’ task 


The person being tested was given a pile of foolscap sheets of paper, each having on it a random 
series of numbers. The numbers were typed in ten-digit rows, one row beneath another, and 
each page contained two columns each consisting of thirty such rows. Thus there were 600 digits 
per page. The man was also provided with a sheet of cardboard containing a slot which was 
exactly the size of one of the ten-digit rows. Thus with the cardboard over the paper he could 
only see one row of numbers at a time. 

He was told that his job was to put a pencil line through every digit of a particular type: Says 
through every figure 2. He was to start with the top row of the left-hand column on the first 
sheet of paper, work his way down, then work down the right-hand column, then repeat the 
process for the next page, and so on till all the numbers had been examined. One practice page 
was given; after that, nine more were done as the main test in a continuous run. The experimenter 
noted the time taken for each page separately. 


(b) The short-term memory task 

In this task the same material was provided, but the man was told that while he was to start 
by crossing out, say 2’s, he would find periodically that he would come to some other figure which 
had a red circle round it. When this happened, he was to stop crossing out whatever figure he 
had been seeking previously, and start looking instead for numbers like the one with the red 
circle round it. In due course he would come to yet another red circle, and then he was to start 
crossing out whatever number was in that circle, and so on. Thus the man might start by crossing 
out 2’s, go on to 6’s, then to 8’s, then 5’s and so on: and at any stage he had to remember which 
number he was trying to find. Owing to the slot, he could not see the last red circle once he had 
passed it. Circles were in fact inserted every ten rows on the average, so that over fifty changes 
occurred in the nine pages of the main test. As before, a practice page was given: this was pal” 
ticularly important in this task in order to make sure that the instructions were understood. 


(c) The long-term memory task 


The task we have just mentioned does indeed involve memory, but only of a 
very temporary kind. The difficulty of devising a task involving long-term memory 
is that the experimenter can hardly practise people on an artificial job to the high 
level often expected in real life. This difficulty was met by making use of a memory 


which everybody has thoroughly acquired in ordinary life: memory for the sequen? 
of numbers from 1 to 10, 


= be sheet of paper and cardboard were used as before, but this time the man was told 
a ar" eee J out the first figure 1 he saw, then the next figure 2, then the next figure °° 
rte 7 ont ae 9 he looked for 0, then for 1 again, and so on, ‘Thus in addition } 
ls er he had again to remember what to | : i is memory 
she BequetiCs ought to he Dotter estabiishes, 0 look for: but in this case the 1 
Pes sn i be — aa this task: every other figure 1 of those which the oe 
s vas marked with a red circle, and he was told to restart hi yence 
raven > s o restart his sequ . 
that ge sh had ripen ac got out of step with the correct sequence. This was done to simplify 
scoring: for this task as for the other two tasks, correctly marked sheets were used for om 
paring with each man’s results, and discrepancies noted. But if no steps had been taken t0 6° 


him back in step after any error in the long-t ings-o48 
: -term m i -ossings 
would have differed from those on the abhor sheet. non kan eS ee eer 


(d) The distracting task 


This task consisted of a tape recording in which a l pao 
ett . ‘ very Z 

In every a" ar ie: one occurred twice: after onde a iene anny to “a 
wn the letter that had been repeated. Bee 10 F ich 

do peated. A 10sec. gap was then left for him to do this, WP!° ach 


did at the side of his answer-sheet for the main task . % 

: a ‘ k. Th 3k . with "i 
main task, giving a ‘no memory’ task (N), a ‘no a va combined, Ge rat ‘i ‘shor 
memory’ (5), and so on. ry plus distraction’ ( . 
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IV. Resuirs* 
(a) Types of error 
_ (i) Lsolated Omissions (IO). In all three tasks there were of course occasional 
isolated errors of omission, where the man had failed to cross out a number he ought 
to have (Table 2). There were also errors of commission, where a single TAOORSCE 
number had been crossed out, but these were most exceptional. 

Errors of this type were not significantly increased by distraction on either the 
short-term memory task (S/SD) or on the long-term memory task (L/LD), in either 
younger or older subjects. 

_ (ii) Red circles not seen (RCNS) and seen but forgotten (RCF). Both the tasks 
Involving memory, however, showed other types of error which did not appear in 
the ‘no memory’ task. In the short-term memory task, there were a number of 
cases where a man missed a whole succession of numbers and at the same time 
crossed out a succession of incorrect ones. These episodes always ended at a red 
circle: and are most easily explained as being due to the man either failing to see a 
red circle or else seeing it but later forgetting what number he was supposed to be 
checking. In some cases it could be shown that the man had in fact made some 
Correct responses after passing a particular red circle, and only then had entered 


Table 2. Isolated omissions 
sD L LD 


N Ss 


zy 


y Mean o¢ N Mean o N o N Mean o N Mean o 
7 163 15-7 6 25:5 143 4 81 54 4 15-5 9-6 
8 O91 46 8 11:0 52 8 11:0 7-4 8 198 13:5 


Mean 


Younger 7 91 4:8 
Older 8 113 7:5 
These cases must definitely be due to forgetting, whereas 
rors began at a red circle might possibly be due to 
dence of both types of error is shown in Table 3. 
it should perhaps be noted that similar results on 
an auditory task that did not involve 
ction task and the main task does not 


into a series of errors. 
cases in which the sequence of er 
failure to see the circle. The inci 
(Since this task involves memory, 
young subjects have also been found with 
memory. The interference between the distras 


depend upon the necessity for memory in both of them.) 
Sequence errors of these two kinds were significantly increased by distraction 


(S/SD) in both younger and older subjects. 
(iii) Forgetting resulting in omission (F/O) or in repetition (F/R). In the long-term 
ry task, there appeared a type of error in which a number was crossed out twice 


memor 
running or else was not crossed out at all in its proper place in the sequence. All 


‘rors must have been due to forgetting, since there can be no question that the 


these er 
d the test. Table 3 


subjects knew the correct sequence of numbers when they starte 
gives the incidence of each type of error. 

Sequence errors of these two kinds were significantly 
(L/LD) in both younger and older subjects. 


* Tho test of statistical significance used is that of Whitfield, J. W., 
two variables, one of which is ranked, the other dichotomous’ (Biometrika, 
observed differences are described as significant when P< 0-05. 


increased by distraction 


‘Rank correlation between 
1947, 34, 292-6) and 
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(b) Speed of work 

It will be seen from Table 4 that: ; 

(i) No significant difference in speed was observed between the no-memory an 
the short-term memory task without distraction (N/S) in either younger or older 

bjects. 7 
- i) Distraction slowed performance on the short-term memory task (8/SD) 
among both younger and older subjects (even though, as will be seen, most older 
subjects failed to carry out the distraction task). 


Table 3. Sequence errors 


Ss SD 
Error N Mean o N Mean a 
Red circles not seen Y ae 0-7 1-4 6 33 
0) 8 0-5 0-7 8 1 
Red circles forgotten ¥: yi 0-7 1-0 6 a0 
oO 8 0-6 0-9 8 Be 
L LD 
¥ c ens 
N Mean a N Mean a 
Forgetting/omission ¥ 4 0-5 0-5 4 58 36 
co) 8 Il 16 8 Gl 0 
Forgetting/repetition Y 4 0-9 0-8 4 3:8 29 
a) 8 15 15 8 3-4 a7 
Table 4. Time (sec.) 
N Ss SD L LD 
N Mean o N Mean 1 N Mean o N Mean ¢ 
Younger 7 17-2 36 q 4 20-1 O85 4 25-9 16 
Older 8 209 1-9 8 8 282 66 8 265 68 


(iii) Time taken for the long-term memory task was significantly longer than for 
short-term memory (L/S) among both younger and older subjects. og 

(iv) Distraction slowed performance on the long-term memory task (L/ LD) amone 
hee i. subjects only (here again most older subjects failed to do the distractio” 
task). 

(v) Within-group variability (differences between individuals) increases from al 
memory to short-term memory without distraction (N/S) and again for the additio 


of distraction to short-term memory (S/SD), but not further (L/LD), among 
older subjects only. 


(c) Effects of the distraction task on the no-memory task among younger subjects 


The auditory distraction task had no effect on errors or speed in the no-mener, 
task (N/ND) among the younger subjects. As will have been noted, an ND gre 
was not formed when repeating the experiment with the older subjects. 
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(d) Performance on the distraction task 

(i) While performing on the short-term memory task (SD) younger subjects 
averaged nine items correct on the auditory distraction task, but 6 of the 8 older 
subjects failed to record more than three correct items. 

(ii) While performing the long-term memory task (LD), younger subjects averaged 
seven items correct on the distraction task, but 7 out of 8 older subjects failed to 
record more than three correct items. 

(iii) In the SD group, 1 older subject did as well as most younger subjects in the 
same time, while another achieved the highest correct score on the distraction task 


by taking much more time. 
(iv) In the LD group, | older subject did as well as most younger subjects by 


taking much more time. 


(e) Differences between younger and older subjects 

involving memory (S, SD, L, LD) show larger differences 
an between the young ones (variance ratios, 
jects in both young and old groups are similar 
formers are much slower than the slowest 


_ (i) All groups on tasks 
in speed between the old subjects th 
P < 0-05). Typically the quickest sub, 
in performance; but the slower older per 
young ones. 

(ii) Older subjects make fewer isolated errors of omission on the short-term 
memory task with distraction (SD). There are no significant differences between 
young and old in sequence errors (RCNS and RCF) on this task. 

(iii) There are no significant differences between older and younger subjects on 
kind on the long-term memory task, with or without distraction. 


able to achieve a fair performance on the 
fail to do so: given two tasks to perform 


errors of any 

(iv) While all younger subjects are 
auditory distraction task, most older subjects 
simultaneously they tend to drop one of them almost completely. 


(f) £ ndividual differences 

In an effort to explain—or at least to hypothesize about—the fact that some 
individuals perform better than others in each group, the relationships between per- 
formance and available measures of intelligence and personality have been investi- 
gated. In the young groups, twenty-five such relationships could be evaluated: 
of these, four were found to be significant. In the old groups (for whom additional 
personality data were available) forty relationships with performance could be 
evaluated: of these, eight were found to be significant. Summarizing these, it can be 
said that differences in intelligence are associated principally with isolated errors 
of omission (high intelligence : few errors), and that personality differences are 
associated principally with speed of performance. 

But these data have not helped us to account for individual differences in sequence 
errors under distraction (SD, LD) in the older groups. An alternative approach is to 
examine in detail those three older men in groups SD and LD whose performance on 
the auditory distraction task was comparable with that of the younger men. 
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(i) Group SD : : : ion task sider- 
(a) One man achieved the highest score on the auditory distraction tas es = 
ly higher than even the best young subject. In doing so he made the second fewe 

os Pit of sequence errors in the combined group (NV = 14), and his isolated errors 
aiuto’ were average. But this was all achieved by taking the longest time (more 
chan twice the shortest, and half again as long as the slowest young subject). This 
man is the oldest (55); he is of very high non-verbal intelligence (Progressive Matrices 
(PM) score 54 out of possible 60); has an average vocabulary (Mill Hill Vocabulary 
(MHYV) score 25); is emotionally stable but socially introverted; and presents the 
least ‘rigid’ personality of the 8 older subjects. He left elementary school at 14 
and has been an insurance clerk ever since. 

(6) Another man obtained an auditory distraction task score equal to that of the 
second-best young subject. In his case this was achieved in 
at the expense of many errors, both isolated and se 
average age for his group (53); of high non-verbal intelligence (PM 50); possesses 
the highest vocabulary (MHV 31); is rather unstable emotionally, but socially extro- 
verted; on the personality rigidity scores he was average for this group. He left 
technical school at 16 and has been a skilled pattern-maker ever since. 


(ii) Group LD 


Only one of the older men achieved a score on th 
parable with those of the youn 
the combined group (NV 


average time, but 
quence. This subject is above 


e auditory distraction task com- 
ger men. He made fewer errors than was average for 
= 12), but took the second longest time 
shortest, and one-third again as long as the slowest young 
average age in his group (52): of average non-verbal intelli 
a small vocabulary (MHV 
he obtained rather high s 
at 14, and has been a poli 


(nearly twice the 
subject). This man is 0 
gence (PM 43); possesses 
19); is emotionally stable, but rather socially introverted; 
cores for personality rigidity. He left elementary schoo 
ceman for the past 30 years. 


V. Discussion 
These simple tasks appear suitabl 


e for use in further research on problems of this 
kind: they were easy for the subject: 


: e 
S$ to understand, and no especial difficulties we" 


encountered during testing. Both memory tests gave rise to errors which can be firmly 
identified as due to failure of memory. 


‘ : «or tO 
(The ‘short-term’ memory test is easiel t 
score and may be preferable for that rea: 


son.) 
We have been able to show fairly clearly that search for a signal when the subject 
has to remember which signal is required is likely to be severely affected by a‘ distrac’ 
tion’ task which involved intake of subsidiary 


but still significant information. 
finding seems to support the view that immediate memory involves contin 
action on the part of some mechanism which is also needed for perception, and 
this mechanism cannot handle both tasks simultaneousl it is in other wor” 
sensitive to what has been called ‘interference’, - 

Jt has also been shown that this limitation j 
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tasks of this nature simultaneously without either making many errors on the main 
task, or taking much more time over it. The fact that a few older subjects can, by 
taking much more time over the main task, achieve a reasonable performance on the 
‘distraction’ task without increasing their errors on the main task is, however, a little 
puzzling, 

It could perhaps be argued that, if a man is prepared to rehearse repeatedly 
items which he wishes to remember, those items are transferred from short-term to 
longer-term storage and so become very resistant to interference by distraction. 
Such a growth of resistance through allowing opportunity for rehearsal has been shown 
by Sanders (1961). Thus those exceptional older subjects, who make few errors at 
either task, may be rehearsing to an abnormal extent each number and letter they 
have to remember. This time spent in rehearsal would slow them down at their 
cancellation task, but would prevent the forgetting of crucial information from either 
task while a signal from the other is being perceived. 

It may seem curious that the time taken by, say, listening to one auditory letter 
should be enough to allow decay of the stored information from the main task. One 
of us (Heron, 1962) has, however, provided some evidence to suggest that among older 
Subjects the ‘interference’ theory may be more relevant in considering performance 
at tasks involving immediate memory than is decay theory—though both may be 
necessary. Since the subjects in that experiment (on dialling) were the same older 
men as those who served in the present investigation, comparisons are made easier 
than would usually be the case. Briefly, it was found in this dialling experiment ie 
With serial auditory presentation of eight-digit messages these older sae a 
show the expected difference between performance at immediate rehearsal and H 
immediate dialling. The suggested explanation for this finding was that ‘the es 
of another digit in a series may constitute interference in older eahyeate So grea im 
80 cumulative that in a series of eight digits the effect is enough to make the dialling 
a See eee the arrival of random letters from the distraction task 
tinny blcaere ata effect upon older subjects through interference rather than 


through decay. 
VI. ConcLusions 

1. Continuous tasks which involve even a slight load on memory are very vulner- 
able to distraction, when compared with similar tasks which avoid this load. 

2, In such tasks old people differ markedly amongst themselves, some being 
seriously inferior in performance to younger people, while no corresponding difference 
in variance appears in a similar task without memory load. 

3. When a distracting task is presented together with a main task involving mem- 
ory, old subjects do very badly at one or the other, whereas young subjects do 
reasonably at both. 

4. Some features of the results emphasize the importance of interference rather 
than solely decay in short-term memory, and of rehearsal as a possible means of 


combating interference. 
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This paper was originally presented at the London Conference of the British 
Psychological Society in December 1960. 

The authors wish gratefully to acknowledge the assistance, both with experimenta- 
tion and with data analysis, of Mrs Margaret Gregory in Cambridge and of Mrs 
Brigid Brechling and Miss Margaret McEwan in Liverpool. 
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The Chosen Few. By W. D. FurNeavx. Oxford: University Press, for the Nuffield 


Foundation. 1961. Pp. xxvi+245. 25s. 
, he deeade following the end of the war saw the development of a bitter social, political and 
Ucational controversy over the pattern of organization of secondary education. The focal point 
embodied in the Edueation Act of 1944 was the 


for ; 
the attack against the tri-partite system 
he extreme left, who saw the examination as one which 


ey aa iene 
fat plus’. Criticism came not only from t 
Oured middle-class children at the expense of those with poor cultural backgrounds, but also 


a phos right, who found the emphasis on innate brightness a threat to the slower but 
Wadsars ments children of ambitious parents. mac: ane pend, = examination as a 
the os to social mobility, while educationists deplored at ~ a rete a — effects on 
seen = school. During the past five years the controv -~ = — 2 a n, partly as 
(ana i 0 ‘the development of secondary modern schools, and the emonstration by a substantial 
Nd growing) number of them that G.C. 3. suecess is a possible goal for more than an insignificant 
ee of their pupils. As the ‘11 plus’ recedes from the centre of the educational stage, the 
nS plus’ seems likely to take its place in the limelight with essentially similar criticisms being 
oe from the same sources. ‘The unprecedented increase in the size of sixth forms, and in the 
; a ies for G.C.E. O-level and A-level subjects. is producing larger and larger numbers of pupils 
Wualified for, and desirous of, a university education. Tt is clear that the planned expansion of 
onitish universities cannot hope to keep pace with this increase in applicants, so that the pressure 
Universities, and on candidates— already severe—will grow considerably in the next decade. 

" Nevitably the process of selection will increasingly become the focus of critical examination, 
Nd the universities will find it more and more necessary to assure the general public that their 
Selection me ane i is Comparatively mild pressures of this kind have, of 

ethods are equitable and efficient. i alae ‘ 
“Ourse existed fe i J all universities are aware of them. But it is doubtful whether 
Nag citccssrrs Ore: long time, and a” : plie criticism, as more and more technically 
Y all appreciate the potential build-up in pubhe 


i C iW 7 . ee 
fuilifiod applicants, from all kinds of schools—modern, comprehensiv ap oe and 
dit impossible to secure admission. "The need to provide a demonstrable efficiency in selection, 


As . ize yet. 
©Pposed to an assumed efliciency. 18 hardly eaggnize’ be em Found 
“ollowit 7C Home Universities the * 1 
ng the 1947 Conference of Hom pot i rch i ; i 
eno year investigation of the selection problem. The plan of research included the application 
: stigat: 


fF Dsye : R ity and aptitude, but also of personality and temperament, 
= oe : er . i oe oe aigalsotioll well-known se the ie Ba be me 
Ully used ; ight discov?" «ir Furneaux’s book represents the first vo ume of the final report on 
Sinai country a i however, severely limited in scope, since it does not include any 
‘Ata on the thi aeonpe or «chological tests used in the research. oS ae 
Portant ie i a i pet Yoweri aspects of selection = oe of s SS re 
a valuable re : Eine selectors and psychologists: 
COhtisiderable wires sachers, university selectors a peed le ' aan adliod! 
Ria pe be ating” paren the path to theunivel? 9 pect ce seomncro i bicie 
“11 plus t si G0, O-level a. G-0™ A-level. He is partite et as the potential in the 
Nog erve plus’ through GC. sities. Wael therefore discusses such questions as e pote: 
Cog Of talent, or pool of ability. 27" jeavers in the grammar gchool and the standards of the 
ool, the pr mature- -nteresting tables, tracing the passage of 5000 boys 
es some most I timating what effect 


ONdar 
Gg lar 'Y modern sch 
He produe r secondary education, eS 
increasing the size of grammar 


ation allocated money 


Zz 


ang %. @Xaminations z 
: +i s thr thet 
mig 5000 girls from primary schools oem soto ad i : 
liminatins ena s many bo and nearly three times as many 
Ss » ) a I 
n toa university. 


nearly twice & 
f applying for adn 
f multiple app’ 
4. He conclu 


nt 
Scho be produced by ¢ 
Rip 1 intakes. He concludes that 1 
© Could eventually reach the eee ° effects © 
fy ® has an interesting chapter me * S js about 0- i 
my Niversities’ judgements OP “a Misclassifications by one unive 
iple Se eee pve validity SIPs ‘ Jhird app! 
{09 it ® applications imPPO’™  ccond university: agen ; i at 
pg, ¢ bpheshon is made to @* lidity is however: only achiev bot 
§j of ]90 snerense 1m VM aa > more apple” 
th Rial phebey! | effort + Tt is clear, 00 that the : 
3 > expenditure of & oi 
6 : 
tter his chances of g& 


lications. The average correlation 
des—as we might expect—that 
rsity are reduced by nearly 
lication produces a further 
the cost of ‘a very con- 
ns a candidate makes, 


tting m- 
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In considering socio-economic factors Mr Furneaux concludes that universit y selection ene | 
begins at birth, for ‘a child’s academic history is strongly influenced by the social class into wi rs ° 
he is born’. He suggests that socio-economic factors cease to operate once the pupil enters ia 
sixth form—they have no effect in determining whether he will be accepted by a university ‘ 
does not, of course, follow that if the selective effects of occupational-group were es al 
preceding stages of education, they would not then be reintroduced at the stage of univers 
entry as at present organized. 7 di 

It is clear that an evaluation of Mr Furneaux’s results depends upon the representativ eness 4 
his sample. The testing programme (not yet reported) was carried out on students at the el 
versity of Sheffield (1948-55). Many of the data in the present volume were obtained — 
sample of contributing schools. The 81 L.E.A.s responsible for all schools in the country re ; 
which more than five pupils had applied to Sheffield for admission in 1948 were asked to hes { 
operate. Sixty-nine agreed, and from the 600 schools administered by them, 280 agreed to a 
fully co-operating. By 1953 some 90 of these were dropped out of the programme because of tl ni 
difficulties caused by the size of the testing programme. So it will be seen that we are aeeline 
with a sample firmly based on one provincial university, and that the school sample was far ee 
complete, and far from random. This is not a criticism so much as an emphasis on the limitation® 
of interpretation. These are signs that the school sample may have been a curious one, abo 
larly for co-educational schools (see Table 5.4), and it must be recognized that comparisons SUC 
as Arts v. Science may be affected by the strength of, and the predilections of applicants for, 
particular departments in a particular university. t 

The major doubt one has about Mr Furneaux’s conclusions stems from the difficulty inhery 
in a report of 10 years’ work in a field where temporal trends are very strong. In considering ors 
‘reserve of talent’ one is worried to find the degree of dependence on the Ministry’s report ea 
‘Early Leaving’, published in 1954. Since that time an unprecedented increase in sixth oe 
numbers has occurred. In 1958 there were 76,000* pupils in sixth forms in England; by 1960 th 


figure was 99,000. The N.U.J.M.B.’s O-level entries in 1959 showed an increase of 50% in a, 
subjects, 80% in Mathematics, 110% in Chemistry and 120% in Physics over 1951. Ge. 


entries for the whole country from secondary modern schools rose from 10,000 in 1958 to 22,00) 
in 1960.§ One feels that Mr Furneaux has made some allowances for the ‘bulge’ (in pirthrat g 
but little for the ‘trend’ (in sixth form proportion). The hazards of extrapolating from axign? 
trends are obvious, but must be made by anyone attempting to estimate the reserve of tale 1 
It is clear that this is an important book on a highly significant topie, and it will be welcome 
by educationists, sociologists and psychologists. Whether it will be equally weleomed by atts 
versity administrators and those departmental heads responsible for selection procedures 18 a 
doubtful. The existing inefficiency of the average university’s methods of keeping records 18 z ce 
brought out by Mr Furneaux. He might have argued even more strongly not only the import if 
but the duty which universities have of making their own evaluation of the efficiency of 


selection methods. If this were to become an accepted practice, then record systems 


woul 
rapidly be re-organized. 


srepHEN wIse™ 
Perception and the Phys 


. d 
teal World. By D. M. Armsrrona. London: Routledge 
Kegan Paul. 


1961. Pp. xii+196, 25s. 
Sensation and Perception: A Histor 
Hamuyn. London: Routledge 
These volumes are among the first of the ney Int i ibr: i ; Seientt s 
Method, under the editorship of A. J. Ayer. ‘Thos one! Library of Philosophy and Be”, ys 


yer. They succeed an earli ies which, unde? ~“’y9- 
Ogden, gave us many works that have since become classics The oe series Panne.” psy os 
’ from the title of the new series j a TOppMas 0 


Ww. 
y of the Philosophy of Perception. By D- 


and Kegan Paul. 1961. Pp, xi+210. 258 


‘ah 
» & rec my whic? ve 
science has since achieved, but it is to be hoped that psy Seteteat oy Te an nt po’ 
the series and so contribute further to a rift that ean only j = vil a - on ‘ 
The authors are both young philosophers thoro: poverish oth si FY 


* Education in 1958. H.M.S.O. 19 
} Education in 1960. H.M.S.O. 19 
{ Wiseman, S. (Ed.), Examinatio 
§ Education in 1960. HM: 


61, table 11, 


"8 and English Education 1961, p. 46. 
S.0. 1961, table ae ucation 1961, p 
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climate of present-day philosophy. Moreover they 
Similar ¢ . . ee ey a ney approach perception from + Te. 
’ A ¥ i oe . Se Ie # 
oe agin to start with the | pedis a orward an explicit thesis. The reader would 
“ ques ion with which Armstrong confronts us at the outset is: ‘Ww i : 
pio ee of awareness when we perceive?” He maintains, ightly 1a et oes 
ts Slice cot eC t ided into three schools according to the answer which they give to this ph oe 
ida ei “ s being Representationalism, Phenomenalism and Direct Realism. One of the 
Gn be i me 1as made perception such a baffling problem for philosophy is that grave objections 
aliscass ae iwi against all three doctrines and yet between them they appear to exhaust the 
datdecinen i Armstrong, however, elects to defend Direct Realism which he defines as the 
Dikese 2 a the immediate object of awareness is never anything but a physical existent’ 
1a ee ism might also be described as the sophisticated suecessor of Naive Realism and wis 
Dioniscl anion claims that it is ‘this simple and straightforward view of perception and the 
book world that has come off unscathed’ from his analysis. However in the final part of the 
he Argument from Science, he proceeds to make so many concessions to potential crities 


tk i i i i i 

hat hardly anything is left of this claim. 

Nevertheless, this is perhaps the most thorough attempt yet made to state the case for a theory 
philosophers has come to assume almost the status 


Of per . ; 
Perception which for many contemporary 
t more strongly than I would previously 


is} . mm P . 
hoes official line’ and I must say that the case is pu 
ave thought possible. Armstr vays reveals a willingness to take philosophical 


ide ong, moreover, alw 
as seriously, and this by itsel rast to the weary sophistication 


and } f makes his book a refreshing conti 

heavy pedantry of so much current philosophical writing. 

ane the most original feature of his treatise is his ingenious attempt to identify perception 
belief. As opposed to the conven 


ule; tional Empiricist view that sense-experience affords the 
imate grounds on which our beliefs about the world are based Armstrong repeatedly insists 
ms sense impressions are nothing else than our beliefs about particular physical objects, beliefs 
hans are true in the case of veridical perception, false in the case of illusions; no question of any 
nsory content of the perception arises. I have no space to discuss the implications of this very 
ae proposal but I wonder if Armstrong fully realizes how paradoxical some of them are? The 
voublo is that whenever he finds himself in deep water he browbeats us into acquiescence by 
Phenomenalism or Representationalism, both 
as he? As regards Phenomenalism, 

lete agreement with his criticisms although even 
bly paradoxical. But as regards the Repre- 
Iready been demolished that he 
rings against it carry weight 
Not being one of them (and, 
elf continually answering 


tives are 
Jusively refuted. But h 


a he shows it to be not so muc’ 
ee ative theory, he so much takes for granted 
0 Cords it only the most cursory treatment. Yet the o% 

nly for those who are already committed to ® dogmati 
ither is the author) I found mys 


to j 

ddan, D. 159, neith I 
his yp e thomy i UI p nant ae ee float imtemded. ini i 
A Ong “ical questions Hit if ayiisl q ‘ (a & he ruth exter ed el 
Bp, vO ab Wl 1 MARTY \ hae ‘ge : fi 
terion To, oman Le Ta cps tO! According 

i 1 Y A. tg 

ey Hamiyn °Annot also consist in having o anwation2- be i oe - apted to ask what 
neti Yn (p. 196), * te aban Ininuncerstanding of the probe st the question 


"here : 


‘ehis is ju 
" spe ception shotogy’. A 
Dhj as 5 Processes or activities oO of philosoP c Pv ption to that of sensation. 
es 80 often been asked in the ™” nilating eas ains tantalizingly 
ers ar s gsimuat™'s rcepti seis . 

ee the are here taken to task for sensation and pe a ah that, while it is all right M4 say 
thas % Hy © correct relationship petween oa, B ‘10'S urges hat qyhon We seo things we have 
Viguay Fo enstandably dissatis agi tions, t° suppose ‘7 it moreovel’s that sensations 
engations 4, He adm a . gubjective sensations and 


nad successive 


Igy) Len w 
ay Us © feel things we have touch § . | myth. ; 
th. Degg. ations is to cn etrate a para-mec nical ae petween the tortuous reasoning of 
{8 gy. SSary t D how t0 pridge the 8°? erges from 
Nis fi, /Ctive > ieekenpsion, hi that never quite ° dite, readable and 
a Perceptions is something « apionde erae . 
Ag, | Cha e, being ach as the author's 
Cy 8 & he Pter. < formance tive appre siamese 
. - ve pet nega his criticism. 
Dre Pact, Story, however, this is a7 impress aa of the same } “yer? the target of 
Vioy, °Ven though it suffers from S° we pore theories JOHN BELOFF 
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The Growth of Basic Mathematical and Scientific Concepts in Children. By K. LovELL. 
London: University of London Press. 1961. Pp. 154. 15s. 


This book gives a lucid exposition of current thinking on the formation of basic —— 
and scientific, concepts. It brings together the results of the extensive researches of the ‘ ee 
school and of the many studies which have been carried out in order to verify or check # ne 
findings. Much work has been done in this field by Dr Lovell himself, cither on his own Beren “ 
or in collaboration with his students, who have carried out some seven thousand experimen 
of the type first suggested by Piaget or Inhelder. f° 

There are chapters on the possible stages through which children pass in acquiring concepts 
number, substance, weight, time. space, length and measurement, area and volume. Two chapters 
are devoted to an exposition of the rationale of various methods of teaching number concepts 
such as those associated with the activity and environmental schools or with the structure! 
approaches of Stern, Cuisenaire and Dienes. ‘These chapters, and one in which the concept oF 
number is discussed from the mathematician’s point of view, should be helpful to all who, perhaps ' 
themselves not mathematicians, may be concerned with the teaching of mathematics in infant 
and junior schools. . 

While the studies reported and discussed by Dr Lovell agree in broad outline with the findings 
of Piaget and his collaborators, much evidence is advanced that sheds some doubts on - 
correctness of Piaget’s theories in their entirety. As an example we may take the genera 
thesis that the child’s conception of space begins with topological concepts, which are transforme 
concurrently into concepts of projective and Euclidean space. There appears to be little evidenc? 
to suggest that it is topological relationships as such which enable a young child to identify some 
shapes more easily than others. It is more likely that it is ‘gaps, holes, curves, points, corners: 
ins and outs etc. in Euclidean space that make identification easy, because the amount ° 
“information”? conveyed is greater’. Dr Lovell emphasizes, however, that these criticisms do 
not detract from the value of the ingenious experiments devised by Piaget and Inhelder. 


T ‘ . i i) 
The book is well documented, and each chapter includes a comprehensive list of up-to-dat 
references. 


“jo SMITH 
I. MACFARLANE SMIT 


Psychology of Judgement and Choice: A Theoretical Essay. By Frank Rustiw. New 
York and London: Wiley. 1961. Pp. xiv+235. 56s. 


The task the author has set himself is to examine the logico-mathematical procedures Las 
monly employed in many branches of psychology, chiefly those concerned with probabilist! 
phenomena. In the first part of the book he introduces the reader to set theory and in the secon ‘ 
part he illustrates the use of set-theoretic concepts and methods in the study of utility, reco 
nition, prediction, gambling, reaction time and the determination of thresholds. ts 

His discussion of these various topics is integrated by his concept of choice, which he interpr?, 
as involving the comparison of any new situation with the ‘schemata’ of other situations 
previous experience. This point of view 
a question which is profitably discusse 

He is anxious to make his general 
which he believes is committed to met. 
considers sterile. He takes what he 


raises the question of access to the ‘schemata’ in me™ 
d in later chapters. * 
position clear. It is neither that of the introspect1o pi 
aphysical dualism, nor that of the behaviourist, which a 
calls a ‘cognitive’ view which interrelates physical ed 
mental descriptions in a single conceptual framework. This avoids having to deal with them 
the abstractions from reality which they would be if studied separately. In taking up & prob 
he begins, like the Gestalt and other theorists before him, with qualitative distinctions, whieh 
then proceeds to deseribe in terms of sets and the measure of sets, 

Having praised the book highly, it will not, I trust, be taken amiss if I make tw 
comments. First, the author, as is not unusual am 
touch with non-American sources which are dire. 


nists 


ical 
o oeritio® 


ou 
T put 


competence. 
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Markov Learning Models for Multiperson Interactions. By P. Suppys and R. C. 
ATKINSON. Stanford University Press; London: Oxford University Press. 1960. 

Pp. xii+ 296. 66s. 
a best pore attempts to combine three recently developed disciplines: the behaviour of small 
Fan - the study of learning as a stochastic process, and the theory of games. It represents 
1951 the many developments from Estes’ well-known article in the Psychological Review of 
ae . entitled ‘Toward a Statistical Theory of Learning’. The authors ask themselves how far 
os theory can be extended to predict behaviour in situations that correspond closely to 
the games, such as guessing which light is switched on next. The experiments described vary in 
mi oo of information given to the subjects concerning other persons’ responses, a restriction 
oe: h turns the subjects into learners as well as players. It is maintained that when individuals 
a ch an asymptotic level of behaviour (in learning-theory terms) they are in equilibrium with 
‘Heir environment, hence the optimality concepts of game theory also apply to their patterns of 
* choice, These experiments can thus be regarded as a kind of competition between game theory 


and learning theory in their relativ a 


2 e ability to predict behaviour 
, - : 
lhe learning axioms adopted by Suppes ‘and Atkinson assume that there is a fixed mumber of 
Yesponses and reinforcements and a fixed se 


: t of stimulus elements for any specific experimental 
Situation. ‘The number of stimulus elements is assumed 


1 to be small. Hence the authors are able 
& consider explicitly the appropriate Markov chains and processes derivable from the theory. 
The basic modification compared with the Estes—-Burke sampling theory is the conversion of the 
Conditioning process itself into a probabilistic instead of a deterministic process, one of the 
Conditioning axioms assumed being that if a stimulus element is sampled on a trial it becomes 
Conditioned with probability @ (not unity) to the response that is reinforced on that trial. It is 
Claimed that such generalized conditioning models receive their first systematic treatment in 
this book, the use of Markov processes being justified on the ground that they provide a frame- 
Work within which the sequential aspects of behaviour can be analysed. The authors contend 
that, from thesystematic standpoint, a theory or model based only on qualitative distinctions leads 
to a small number of testable predictions, and quote Aristotle’s physics and 


Lewin’s topological 
field theory as examples of this. Earlier attempts at quantitative theory did not, in their veiw, 
tically viable, e.g. i 


lead to a theory that was mathema n Hull’s theory it is impossible to make 
non-trivial derivations leading to new quantitative predictions of behaviour. In statistical 
learning theory we have, on the other hand, a theory with the same sort of ‘feel’ about it that 
theories in physics have. Non-trivial quantitative predictions can be made. Once we make an 
experimental identification 0} i ents it is usually clear how to derive 


f stimuli and reinforcing ev ; l 
predictions about responses in a manner that is not ad hoc and is mathematically exact. 
The one-stage Markov model is clearly 


limited, since it assumes that the subject pays attention 
to the results of the previous trial alone. The authors find that models with one stimulus element. 
and a conditioning parameter 6, do not yield realistic predictions concerning the fine structure of 
the data, although they do a surprisingly good job of predicting mean. response probabilities. 
Thus the one element model is best viewed as asimple device for computing the grosser predictions 
of the general theory. In complex situations, however, this model can be used only for exploratory 
work, because of the enormous number of algebraic and numerical computations involved, and 
substantial applications have been made only in respect of two-person games and the effects of 
monetary pay-off: In these experiments the authors may claim some success in reproducing the 
fine detail of the data, although many psy chologists would regard the primary aims of theory to 
be rather economy of thought and experimentation. The generalized conditioning model is also 
valuable in clearly indicating the differential effects of particular reinforcement schedules and 
the amount of reinforcement. The results in respect of game theory are more decisive; there is 
little, if any» evidence that it is an effective descriptive theory of actual behaviour. 

The book is admirably written at a high technical standard, but the results are rather depressing. 
Despite the highly controlled experimental situations, the rigid theoretical framework and the 
complex methods of sequential analysis, no one really knows what S$ is going to do next. 

F. W. WARBURTON 


Gen. Psych. 53, 2 
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Tactics of Scientific Research. By Murray Stpman. New York: Basic Books. 1960. 
Pp. x+428. $7.50. 


This book on scientific research is divided into four sections, dealing with theory, replication, 
generality and experimental design. In the past, problems of reliability and validity have been 
regarded mainly as the concern of educational and vocational psychologists. and the present 
work breaks new ground in examining these topics from the point of view of experimental rather 
than applied psychology. The author worked originally with Skinner at Columbia, and most of 
the experiments he describes in illustration of his argument are studies of learning in the free- 
operant situation. The position he adopts goes far beyond his earlier protests against ‘average 
functions, for he now takes the view that the study of groups and the study of single persons 
belong to different sciences. He illustrates his thesis by examining the slopes, intercepts and 
linearity of the curves of performance of individual subjects, and reiterates that these ave 
commonly ignored in the process of simple averaging. He does not imply, however, that the 
study of the individual will lead to precision outside the laboratory, and he points out that no 
one expects the physicist to study gravity by observing the fall of autumn leaves, But Sidman’s 
major concern is with variability. Secure within his laboratory walls, he attempts to tame 
this demon by direct methods of experimental control, such as revised procedures and refined 
apparatus, which ultimately transform the sources of variation into independent variables. He 
does not favour what he would regard as the methods of appeasement commonly adopted in 
other branches of psychology, e.g. the use of large samples and the application of complicated 
statistical techniques, which do not actually remove variability in the data. To the author, chance? 
is simply a name for the combined effects of uncontrolled variables. If these variables are know”: 


then a reliance on random action and chance is simply an excuse for incompetence. If the un 
controlled variables are unknown, then chance is a synonym for ignorance Psychometrists wil 
envy Sidman his optimism about both variability and the study of the sincla individual although 
this may well be justified in the field of animal learning. On the other hand, they fave the con 
solation that the complexities of learning by human beings have led to the development of 
techniques far more sophisticated than any suggested by Sidman. Experimentalists are an 
unconscionable time appreciating the power of factorial and Fisherian techniques = the value 
of theoretical work on variability and unreliability. It is rather quaint, for pe le, to read the 
view that if an experiment is performed with a single organism as the aul jee locate repli- 
cation may be demanded on the ground that the original subject could have been és nas or #0 
be told that psychologists are not as yet in substantial agreement with res "ect to which of the 
multitude of variables that affect behaviour will prove to be most enisiant ais z framework for 
Baal on oe et that variables such as ‘reinforcement’ and ‘extinction’? may be CO 
‘ diveteriheetiema : e broader behavioural process (i.e. factor) that we are accustomed to ¢# 
On the whole, this book is written at a general rather 
specialist the detailed description of techniques in the 
mainder of the book will make interesting | 


than a technical level, although t® = 
; : last section will be invaluable. Th° 7 
light reading for the statistical psychologist. 


N 
bp. w. WARBURTO 


The Methods and Findings of Experiments on t 
Animals. By N.S. Suruernanp, 
No. 1. Cambridge: Heffer. 1961. 


. Fost. . by 
he Visual Discrimination of Shap? 
Experimental Psychology Society Monogt™l 
Pp. iv+68. 20s, 
It is a pleasure to welcome the first mono 
Yi : 5 graph to be i - iat c 
Society: the contents solid, straightforward and factual tae the Exper imental a appe 
ance unassuming and unexceptionable. - 1 perhaps a trifle academic, thi 
Dr Sutherland reviews evidence obtained ove: 
reais . : T the last 50 years j : iscr’ 
ation in animals; the monograph 1s presented as part of ene in the field of visual 7 
isms and the present volume is confined within very Bierar te on stimulus TT ae pere 
is that concerned directly with the question of dimensions | a Lp — — shaper, 
The author considers the evidence unsatisfactory, insuffiej ae iter sencanle one a jom 
about form discrimination in animals: therefore the cash ee oS . ee’ pure’ 
Y part of the book deals w!! 


nology 
a 


imi 
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methodological pr i i 
: »do val problems. In this part are include i ri i 
eae a cae iy is | i d sections on scoring methods, experimental 
seen ns ; -e of species, training techniques, transfer tests and so on: it is argued that if 
nethods were followed correctly we could know wh i ions rd 
e ) at are the dimensio’ J i 
Species, and research i i eee fea 
Pp , 1 in this field could move on to consid a i i 
an er neural mechanisms involved in 
p ee z 2 : 
“a he author excludes the discussion of theoretical problems except in passing, and several 
ses a = “7 “4 3 ne i ieee 
semis of experiment are also excluded as logically separate from the central probler such as 
Sorel experiments on the effects of early experience, and also problems arising from innate 
terns of behaviour. This restriction of the subject matter—probably inevitable in a short work 
—give: "ese: i >eli e y ver! 1 
Bo $s the presentation & feeling of some monotony - Nev ertheless, the author has performed 
a nmense service to those working in this field and in the field of discrimination learning by 
Pe ek iad evidence obtained from many different methods, different stimulus patterns and 
wide varicty of animal species, classifying it, and making it available in one volume. There are 


More than 200 references and a subject index. MARGARE 
‘T VINCE 


Porpoises and Sonar. By Wrxturor N. Katioaa. Chicago: University of Chicago 

Press. 1961. Pp. xiv+177. $4.50. 
Winthrop Kellogg is best known for his pioneer work in rearing 
It seems he has an eye for unusual research. For some years 
particular the bottlenose dolphin, the main 


and in F 
believed (and it is unfortunate that most of us will 


Ives), the dolphin is superior to the chimpanzeo in 
by sounds; and superior to the bat 


_ To British psychologists, 
together a baby and a chimpanzee. 
now he has been working with small whales, 
Concern of this book. If the addicts are to be 
%° unable to get first-hand information ourse 
Mtelligence; superior to song-birds in their communication 
(and the U.S. Navy) in sonar, or echo location. 
The book does two things. It gives a general account of anecdotes about and observations and 
‘om Pliny onwards. The account does not include the recent much 
x s enchanting, and written in a clear layman’s 


£xperiments on porpoises, fr 
publicized work of J. C. Lilly, but nevertheless it i fs , 

hich have led, with the fascination of 
ate navigation of porpoises depends 


“nglish, The book also summarizes the experiments W 
Criminal detection, to the discovery that the incredibly accur V ¢ 
°n a method of echo location. Kellogg has done many of the experiments himself, and he some- 
times takes the descriptions word for word from his journal accounts. This part of the book is 
More technical, but it is fascinating to follow the discovery of such a beautiful mechanism. The 
bottlenose dolphin emits clicking sounds from the blowhole. The clicks vary in frequency and 
tensity, and also each click has a range of auditory frequencies resembling white noise, plus 
high ultrasonics. Kellogg believes that an analysis of the echoes of the clicks, in terms of time- 
'ntervals, intensity, frequency content and binaural comparison, provides the dolphin with 
information not only about distance and d n of objects in the sca, but alsa about the size, 
Shape and even texture of the objects. e why the U.S. Government has been 
interested to finance much of the work. de, it appears that the auditory 
that the necessary analysis of 


Mechanisms have evolved in a way whic 


on can be carried out. rho 
he work re in this delightful boo’ more 

(including ie pa sed useful information in the time-interval between self-made sounds and 
heir ies That such time-intervals can be assessed with great accuracy may turn out to be a 
Tevealing aspect of nervous system functioning. B. M. FOSS 


irectio 
(It is easy to se y 
) On the perceptual si 
h makes it plausible 


adds one more to that already large group of animals 


rich Karz. Stuttgart: Ferdinand Enke Verlag. 


‘c, By FRIED 
a M 29.50 (bound). 


Die ‘Sprache’ der Tier : 
1961. Pp. viii+322- DM 26 (paper), ; . 
i i i i hh the language of animals that 
T i i < is slightly misleading. It is not so much the & ! 

conce eae ge ‘a possibility that language proper (involving the construction af 
Sentence the author ative of man alone. As @ result, he not only igs to glide analy aad 
tan ces) is a ah of communicating systems in the animal a ary mee al a Se to 
eal so Ree - eae ments from philosophy , archaeology, genetics, psycho ogy; Z00 ony, human 
Physgj ab posible S Ta dsociology. The 300 pages of the text are therefore extremely tightly 

Ysiology and anatomy, 2™ 8 tg 
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packed, and to the English reader this in itself is somewhat offputting. Not only are we Laie 
any form of obvious visual aid (a diagram every now and then would be most refreshing), hee 
even the sub-headings are lost in the general text. There is no carefree skipping from point Me 
point 2 if the reader sees that point 1 is unlikely to interest him. Point 2 is tucked away in t 
middle of the paragraph and has to be winkled out. Even the appendices are mixed up with oe 
end of the last chapter, and the bibliography is intertwined with a mass of notes on the text. 

If the tendency of the publisher is to condense, that of the author is the opposite, and here 
again the reader accustomed to a different manner of presentation may become eel 
confused. Although Part 1 nominally deals with Biological Facts (and covers methods “i 
communication from reptiles to apes) the author at any moment may indulge in a philosophic® 
discussion on the nature of symbolism. Instances and examples are drawn from widely divergent 
sources and on a single page one may come across quotations from Aristotle, Bergson and Lorenz. 

However the value of a work should not be judged on its lay-out, but on its contribution. The 
author has two main points to make: (1) animal communication systems are a ‘vor-Gestalt’ of 
human language and have developed the emotional gestures used by man in many situations; 
(2) the communication systems of animals are more stereotyped and less complex than those of 
man not because animals could not develop them more fully but because they do not need to- 
Just as the child whose screams are always satisfied by an indulgent parent may only learn to 
talk late in life, so the animal whose instinctive cries produce all it wants never has to develop 
more complex methods of seeking satisfaction. This is an interesting spe 
appointing that the section in which animal language is compared to th 
restricted to two pages. 

Interesting as these suggestions are, one cannot hel: 
rather flimsy evidence. A beginning has only just been made in the study of communication 
systems in the animal world, and it seems extremely likely that further detailed observations 
may show them to be far more complicated than hitherto suspected. It is 
Frisch demonstrated what could be learned from the careful, systematic st: 


and how dangerous it is to leap to conclusions based on 
von. Frisch’s. 


culation, and it is dis- 
at of human infants 8 


lp wondering whether they are not based 0? 


not so long since vo? 
udy of a single species 
preconceptions. What we want are more 


MOYRA WILLIAMS 


Traumatic Aphasia. A Study of Aphasiain War Wounds of the Brain. By W. RirrcHt® 


Russet and M. L. E. Esp. London: Oxford University Press. 1961, Pp. vitit+ 
177. 38s. 


Brain wounds in the Second W. 
an exploding missile, which pro 
because of early treatment. The 


orld War were mostly caused by small fragments of metal fro 
duced discrete, often cone-shaped, lesions; infection was Tat? 
ae x y could be localized relatively accurately, and provided goo" 
opportunities for studying the effects of brain damage on the mechanisms of language. This boot 
reviews in a workmanlike manner the observations made in the 280 cases of aphasia in a series © 
1166 cases treated in the Military Hospital for Head Injuries at Oxford. Special interest is taken 
in the cases in which the mechanisms of memory were affected. 


The wounds were on the left side in 261 of the 280 cases of aphasia, in the mid-line in five cases 
and on the right side in only fourteen cases 


. ne 
r - The left hemisphere is dominant for speech, cae 
fore, as a general rule. After leaving out the cases in which there was evidence of damage to PO” 
hemispheres, there were only seven cases of aphasia in whic - 


+ h the lesion was on the right 5" af 
four of these patients were left-handed, and three right-handed. Small wounds in the centre ei 
the speech territory in the left hemisphere cause cent al 

aspects of speech; there is also mental confusion, 
long, perhaps because of injury to the fornix-hi 
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Verbal Learning and Verbal Behavior. Edited by C. N. Corrr. New York and 
London: McGraw-Hill. 1961. Pp. viii+241. 46s. 


Here are the proceedings of a conference, the brain child of C. N. Cofer and D. D. Smith, which 
was sponsored by the Office of Naval Research and New York University, and took place in 1959. 

‘Verbal learning’ refers to work in the Ebbinghaus tradition, and ‘verbal behavior’ to work 
which is in sympathy with, and an extension of Bartlett's view that neither should one believe 
that the nonsense syllable can divest the subject of his individuality, nor is it desirable to make 
the attempt. Under this heading the acquisition of language, and its influence on a person’s inter- 
action with the world around him are investigated. 

At each session of the conference a previously circulated paper was discussed. Each of the 
Seven main chapters of the book covers one session and consists of three sections: the original 
Paper, a commentary on the paper prepared by the chairman of that session, and a brief summary 
of the discussion. Regrettably the procedure and presentation successfully insulate the reader 
from the liveliness of the debate. Moreover, the list of contributors evokes no surprise. This is 
& pity. The jaundiced view (admittedly it rests on homework done in Aberdeen on ee Year 's 
Day) is that the conference was too conservative in conception, and too San = a ery. 

But if the papers, which are summarized in the first chapter, are considered individua’ ly , one 
finds much that is of value. The three scholarly papers by Noble, Postman and Under wood, 
tradition, are well worth having. I like Russell’s paper which raises 
imental investigation of verbal behaviour. But for me 
hom Osgood places ‘on the side of Skinner and the 
angels’, argues that meaning is an unnecessary concept in learning ag ee 
lively attack, and wields his semantic differential vigorously, and, if ao — che i 
weapon, effectively. I found much to disagree with in both papers, ani — — i —. 
the acquisition of conceptual schemes, disappoints. With his difficult a oe - i a ae cone 

As a conference on verbal learning and verbal behaviour this was not sel c ee — = : 
contributions arc. The reader will find much to applaud, and if he has borrowe 


i . R, SYMONS 
friend ho can have no grumbles. J 


which are in the Ebbinghaus 
® number of questions about the exper 
chapter 4 has most vitality. Bousfield, w 


Fundamentals of Psychology. By C. J. Apcock. Wellington: Price, Milburn and Co. 


1959; London: Methuen. 1960. Pp. 220. 12s. 6d. ’ ; 
introduction to psychology. One - ca te li ‘a 
. 4 = rork with somewhat unfashionable, thou 
its eclecticism which race wor SE erate augall and Shand. Dr Adcock, who is Senior 
o Vi aa University of Wellington, New Zealand, writes as an academic psychol- 
ecturer at the Vict thy with and understanding of the contribution of psychoanalysis to 
Sgiat aiid IV ae phe Boke is less successful in its stated aim of presenting a development 
modern psy ripe hi ch later chapters are very much dependent on the earlier ones’ (p. 9), and 
of the subject an not wholly convinced by the claims of the dust-cover that ‘any attempt to 
the reviewer aah oe be Al lend iba:@iSaGulkied 
sead heme contains ten well-chosen illustrations, and its sixteen chapters are subdivided 
ons oan oa Following the introductory part, Section 2 deals with ‘the primary sources 
into oe (reflex systems, needs, and drives). Section 3 discusses the modification of these, 
tee learning and conditioning. In Section 4 (‘the affective reference frame’), the author 
includes an account of sentiments, and suggests that modern psychologists have been remiss in 
their neglect of this field. Section 5 (‘the cognitive reference system’) includes perception, 
perceptual learning, thinking and mental imagery. In Section 6 on ‘individual differences’ there 
is considerable emphasis on factorial work, notably that of Cattell. The concluding part (Section 7) 
deals ee Mat ar of personality’, and places emphasis on psychoanalytic thought in 
general, and mental mechanisms. 

Recommended references for further reading appear at the end of each chapter. In these, 
rather surprisingly for a book which exhibits obvious sympathy for both Freudian and Gestalt 
ideas, secondary references only are given. The text itself merits criticism in its neglect of certain 
information. Thus one can read about ‘operant conditioning’ (pp. 67-9; and again pp. 82-4), 


14-3 


This is an eminently sane and scholarly 


important, earlier con 
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without encountering the name of Skinner, an account of learning without reference to Hull, 
and of ‘Gestalt psychology’ without mention of Wertheimer, Kohler, or Koffka. Nevertheless 
the author has provided a useful introduction to psychology, balanced in its eclecticism, and 
admirable in its clarity and readability. PETER -MOKELEAR 


Human Behaviour. A New Approach. By CLatre RussEx and W. M.S. RussELL. 
London: Deutsch. 1961. Pp. xii+532. 42s. 


It is hard to say to whom this profoundly odd brew will appeal; not, I suspect, to most psychol- 
ogists, nor, one hopes, to many of the social workers, personnel managers, educationists, criminol- 
ogists and others to whom it is also addressed. Dr W. M. S. Russell was a scholar in classics and 
English literature, who, after the war, turned to zoology and took up ethology under Dr 
Tinbergen (to whom the book is dedicated); his wife is a psychoanalyst of sorts—her own sort! 
All this, and a bit more, gets pulled in—the pivoting dance of the male zebra finch, the marital 
career of Henry VIII, neurology and the work of Halstead, the fixation of Faust, Sophocles and 
the King of Thebes, the cycles of Cathay, cybernetics, the European adventure, the mating 
behaviour of the male guppy, and plentiful snippets of case material. It is indeed, as the Russells 
admit, a ‘great maze of material’; a bit like a bad film in which the director, lacking any sense 
of artistic proportion, throws everything in. It is a pity, because life is rich, and psychologists in 
their sympathies are often too narrow. The Russells with their diverse cultivation and literaty 
gifts might have done a good job in getting psychologists out of their ruts. But there ave 8° 
many silly, nebulous and uncritical statements in the book, and the basic ideology—a sort of 
Rousseauism—is so naive, that such merits as it has aro likely to pass unnoticed. Can we really 
believe that when Henry VIII's children were named their destinies were charted; that there is 
a correlation of 0-981 between authoritarianism and a preference for dogs rather than cats: 
that disputes about relative intelligence usually disguise disputes about penis size; that sexuality 
and intelligence are highly correlated; that the fully intelligent individual will be totally free ° 
automatisms (have the Russells never read William James on habit ?); that no clash between the 
interests of intelligent individuals is possible; that psychopaths are always the children of in- 
tensely respectable and law-abiding citizens; and so on, and so forth? We should certainly require 
a good deal more evidence for statements of this kind than the Russells provide in their book 
and for their key concepts, such as ‘pseudosex’ (different altogether from ‘real’ sex), and “a8 
turbation fantasy’ (of which the individual may have three, governing ‘every aspect of life”) 
qaUOH mare precise definition. It is, of course, very appealing to dream euphorically of utopias 
in which ‘the whole concept of power group vanishes from human history, and science and 8T? 
become coextensive with human life. ..a world of eternally expansive happiness’, and to believ? 
that we can have it if only we intrepidly explore ‘our own and each others automatic compulsions * 
Bue possible that if we are to do this to much effect, and certainly if we are to build up s°™° 
thing li ks science of human behaviour, distinctly more discipline of the imagination—the sor 
of discipline which has proved necessary in all the other basic sciences—may Ee needed. And ° 
this at present the Russells seem to have hardly an inkling. ee apnsnaw 


The Moulding of Modern Man. By T. H. Pear. London: Allen and Unwin. 1961- 
Pp. 220. 21s. : 


This book is perhaps best described as a comment: 
and sensitive observer. Being a psychologist, Pri 
investigations to bear on the problems, without neglecting other sources h as popular lit 
and the press. The discussion centres on ‘modern encroachments on ae al Wsertor 
essentially bound up with individual and social values; hence the otis ute refraine 
adopting a pose of academic detachment, letting the reader know wh . Earls e 

The first few chapters on self, personality and socie iP Piséfinea ter ea 2 : = . cgectalt som 
provocative speculations on the nature of self and its boundaries a ee aogantel 50 a 
incidental knocks st psychologists who confine their personalit; dingesti ations to ticks ne 
crosses on paper, obtained by remote control, or at small grou 2 aire es who fail t0 a 
sider the individual experiences of group members. The second pe ae reflexions i 


an acute 
f£ yeceD 
erature 
a top}? 
from 


ary on the contemporary scene by 
ofessor Pear brings the findings © 


[s 
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role of intellectuals, and the meaning and present implications of such concepts as loyalty and 
treason. This is followed by accounts of techniques of influence, particularly ‘brainwashing’, 
advertising and publicity; the effectiveness of these approaches, and popular reactions to them 
are considered. There is also a somewhat slight discussion of concepts of progress, and it was 
surprising to find, in a book dedicated to Professor Ginsberg, that the latter's brilliant analysis 
of this theme was not even mentioned. 

Perhaps Professor Pear lays too much emphasis on the modernity of the modes of influence 
and persuasion he describes so well. The inquisition was not unfamiliar with techniques of thought 
reform, but recent studies of perceptual isolation help us to understand the causes of their 
Nevertheless it is certainly true that modern psychological knowledge, like all 
has potentialities for both good and evil, and it is valuable to have these 
implications so clearly set out. The book is written in an exceptionally lively, if somewhat dis- 
cursive style, and is evidently addressed to the general reader. This need not deter the social 
psychologist, who can find many stimulating ideas in these pages, while aspiring Ph.D.s who pay 
careful attention to the numerous question-marks will discover a treasure house of possible topics 


effectiveness. 
scientific advances, 


for theses. G. JAHODA 


The Self and Others. By R. D. Late. London: Tavistock. 1961. Pp. xii+186. 25s. 


This is Dr Laing’s second book in which he demonstrates the manner in which the concepts of 
existential philosophy can be utilized to provide a fuller understanding of normal and abnormal 
mental activity. As in his first book the existentialist interpretation is combined with a pheno- 
menological analysis of the observed data. Such an approach confines the 8 mee to observable 
and ‘near’ observable data and thus precludes inferential explanations an h ba intrinsic 
part of psycho-analytic studies. As Dr Laing is seriously preatoupie® hr tl — eee 
which exist between psycho-analysis, existentialism and a ne  Sesareec moray 
well reasoned statement regarding the phenomenological mentee 3 1 ae s ¥ oo ee 
comprises the content of the first chapter of Part 1 of the book aa h is Sora ersonal Action’ 
personal Experience’. The second part of the book is ee ll Sapp 5 ok for the afareMer 
This book has a number of striking characteristics. Abov e le it ‘ 1 : ee octeweate ees 
of philosophical and literary references. This is unusual in works whic : ‘ eruteaee te 
nature. Several of the literary fragments are presented swith the ae . andes ceiatecanbieas 
operation of the processes which the author suggests operate in = “ Fansicaea ee 
whether healthy or diseased. The interpretations which Dr Lene a stems She ese 
and Punishment and Janet’s The Balcony will, as the publisher sno age et am ose. Th 2 
roi oe y f most readers. ‘The philosophical references have another purpose. The 
eonalien Ses KEN” ts from philosophers like Buber and demonstrates how they can be 
author borrows concep ore comprehensive view of interpersonal ‘relatedness’. He shows the 
employed to obtain © fag xists between Buber’s view of the processes which operate between 
commen! ground a certain American psychiatrists and sociologists who see subtle and 


con -cwge? riper of interpersonal relationships as being of decisive importance in the 
complex distur 


. i hrenic states. 5 x F 
ie of =i ams rae book for those, like the reviewer, who are not well versed in philosophical 
This is 1 ‘i 


* ae ] it is a book of interest because it represents th 
' d ways of thinking. Nevertheless, it is ony is 
saineooansanemnn £4 aoe trend in the thinking of certain psychiatrists. Whether this approach will 
Bee aly have any heuristic value remains to be seen. However, there can be no doubt that it 
a an appeal which will extend beyond medical and psychiatric circles. 
WL 


THOMAS FREEMAN 


The Living Symbol. By Grruarp Apter. London: Routledge and Kegan Paul. 
1961. Pp. 463. 50s. 


The Springs of Creativity. By H. Wesrman. London: Routledge and Kegan Paul. 
1961. Pp. 269. 45s. 


From the titles of these books and the excellence of their production most readers of this 


Journal, probably, would surmise that they were contributions from the school of analytical 
psychology ; examination of the pages, revealing such terms as animus, shadow, Great Mother, 
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Great Father, mandala, individuation, quickly confirms that first impression. Dr Adler’s book, 
The Living Symbol, presents in detail a case of claustrophobia in a middle-aged unmarried woman 
which he considers to illustrate with exceptional clarity the stages of the individuation process. 
Mr Westman’s, The Springs of Creativity, consists in effect of three essays: an introduction to 
Jungian concepts, interpretation of a number of biblical stories in accordance with these 
principles, and a case study of a psychotic or borderline psychotic girl whose treatment by 
Jungian methods he reports as successful. The problem of Dr Adler’s patient is rooted in her 
disturbed relationship to a ‘frightening’ and emotional mother, leading her to take refuge in the 
intellectual sphere, with which her father was identified, and resulting in an impairment of 
spontaneous feeling, or, as Adler puts it, ‘an alienation from the whole sphere of body and 
“‘earth”’, of eros and instinct’ (p. 113). Mr Westman’s patient, in the grip of a threatened 
schizophrenic breakdown, is less concerned with masculinity and femininity than with another 
of Jung’s pairs of opposites, progression and regression, i.e. ‘the force that strives toward whole- 
ness, and thus toward creativity, and the inertia that strives to maintain chaos and thwart 
growth and creativity’ (p. 118). The unsolved problems in both cases activate a wealth of 
symbols—archetypal images found similarly in mythological material; since the principle of 
compensation of homeostasis holds good at all levels of the organism, the psychic equally with 
the physiological, these symbolic formations point toward resolution of the difficulties, and when 
examined and discussed in the analytical situation bring about a wider integration of the 
personality. - 

Analytical psychologists will no doubt wish to comment on various points which amplify their 
own tradition, for example, Dr Adler’s explanation that attempts to create the self are not only 
approximations, but approximations which are scattered and rebuilt time and again in the 
conflicts of life, a formulation which may bring this concept into somewhat closer relation with 
everyday occurrences. They will also refer to Mr Westman’s biblical interpretations, a topic 
which the present reviewer is unqualified to examine, other than by raising a query, on historical 
grounds, concerning the feasibility of interpreting material from a relatively primitive society in 
accordance with more sophisticated concepts developed at a later time. For non-Jungians both 
works are specialist reading, to be tried, along with Mythology of the Soul, by H. G Baynes after 
the introductions by Frieda Fordham and Jolande Jacobi and some of Sea een writings: 
Symbols of Transformation, for instance, and The Practice of Psychotherapy. For this group % 
readers the chief interest, of both works can be expected to lie in the problems which t he + raise in 
common with all Jungian literature. What, for example, is meant by the xachiek e? “Can “the 
"unconscious use symbols in the way that analytical psychologists believe as shee bask means 0 
expressing ideas, often of a general nature, which up to that time are grasped imperfectly by 
co i [ Or is the Jungian school dealing with pre-conscious material only, materia 
wien has previously been conscious and may become so again, as the Freudians have insiste 


What are we to understand by individuation? Covering all these is a wider question: What ha® 


rari Fox tsa to bring to the body of generalizations and hypotheses concerning 
ee Xperience which constitutes psychology as taught in the majority of universities 
an she and how can the gap between the two be bridged? ‘ 
ores eody briefly. The archetype, released from the mystificatio” 
s S about the inheritance of ancestral experi ich lysis 
: ances experience, to which analy 
psychologists are less prone than formerly, would appear to be an acceptable, indeed, a help a 


concept. That is, owing to the basic similarities of is 
i . ul ais yhhic 
eal ieee i ae of the human psyche and the conditions to W 


imagery of dreams and myths, as the Jungi 


the archetypal material takes its origin is a more controversial questi 
* Stion. 


; ‘ , ing analytical ps ry j ser re 
with the main body of psychological theory, e.g. by studying the a hres ty homeenl an 


image-finding in emotional life and even subjecti : : iny: 
Admittedly there remain the fundamental teetiieat ee eo = ok sapesscianial Hr gat 
understanding ceases, and there remain certain value iuilweinents aeetoy oe as jude ‘ 
ment that an awareness of the ultimately mysterious ig a ee = ayaa, it may sire Bub 
at least a field for investigation can be cleared by making cedtaats compquant of ma me 

We are indebted to The Living Symbol and The Springs of Proasad y. demar a pagerene igh 
reminding us that the intensive investigation of the individual ae om wh toe oxaminaticn 
of small samples of behaviour from many different Cases, is a enitiotiiln oe at escorts me 


Jatior 


res 
ir 


— 
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more specifically, for drawing attention again to the role of visual imagery in psychotherapy. 
Through their consideration for the patient’s point of view in the therapeutic situation, which 
once more is characteristic of the Jungian school, they do much to allay any doubts concerning 
the hazards of analytical treatment which uncommitted persons may still feel. From the theo- 
retical standpoint, on the other hand, it is rather to be regretted that these latest writings of 
analytical psychologists, published fifty years after Wandlungen wnd Symbole der Libido, are 


relatively descriptive and uncritical in style. AVIS M. DRY 


Parental Altitudes and Child Behaviour. Edited by J. C. Guipewrxu. Springfield, 
Ill.: Thomas; Oxford: Blackwell. 1961. Pp. xx+253. 68s. 


This is a symposium of papers and discussion held at Washington University, St Louis, the 
theme of which was the effects that differing parental affection and discipline can have upon the 
development of children. ; 

One of the most interesting studies is that of Bronfenbrenner, who investigated the relation- 
ship between ‘parental power’ and the growth of responsibility and independence. His conclu- 
sion is that with girls parents build up too much affectional capital, so Be they dispose later of 
too much power and tend to reduce their daughters to dependence. With boys, however, they 
build up too little, so that later discipline, having less affectional pull, becomes ineffective. This is 
an ingenious interpretation of his finding that boys develop initiative ata higher parental power 
score than girls. But could this be due not so much to an affectional ae as to innate sex 
differences in strength of motivation? He also finds that the optimum spe, Re aay is where 
one parent, without being authoritarian, has the final say; and that sig e] sea pe pe 
for more of the variation in both sons’ and daughters functioning seme oe oureivot a ue ans 
the fathers, being less involved, more honest and revealing in the parenta = ne ing inven ie cA 
ole is methodologically self-conscious, and many of the criticisms which 
due course ably made by the discussants. There is a repeatedly voiced 
ests, and of things that people tell us about their behaviour as con- 
. There is a demand for ‘a return to nature, at least as far as 
rve as the basis for more realistic conceptual 


‘very good measures of the wrong variables’— 


The symposium as & wh 
occur to the reader are in 
distrust of pencil and paper t 
trasted with how they actually behav! 
the kitchen’, and for descriptive researches to se 
models. Another discussant warns against having Soe pital feelin of dais tac 


E i i sual examp. 

1 the symposium provides the usua : ae ae 
ae a ysis, see of the determination to tailor a heterogeneous gt ‘oup - spo oe = 
a factor “aiek ‘fits the researcher’s own conceptual image. It is also pointed out that the estab- 


ip ~ itude and their children’s development 
: spite een a given parental attituc 
ete ap ders ps a bus merely an aspect of a cultural complex. A propos of 
sane ys tC arones sign of these environmental times that no contributor raises the possi- 
variables, it is a striking sig 


ili i ifferences in temperament. 
gee aig oa nenaee publication and the reader, unless already registering the 


ry, this i petra 
eat eae for the factor, is bound to emerge more sophisticated. eo 
max 
Behaviour Therapy and the Neuroses. Edited by H. J. Eysrncx. Oxford: Pergamon. 
Beha 


1960. Pp. xii+479. 63s. 

hoanalysis as the ‘scientia’ or ‘proto-theory’ behind psychotherapy has in the past been 

treated by Professor Eysenck as the Trojan Horse of Unscience smuggling the Deadly Armies of 

Superstition into the Celestial Scientific City. A scientist must be seriously faulted if he melo- 

dramatizes the conflict between opposing investigators and theorists. History should guard us 

against the methodological dogmatism of great systematizers, the ‘disease of orthodoxy’ of 
which the Webbs accused the Russian Marxists. The legacy of ‘righteous indignation’ and 

‘odium theologicum’ of pre-scientifie controversy can haunt us in the computing room and 

laboratory as well as in the consulting room. The melodramatic mood is indeed endemic in an age 
when University dons still feel the need for crime fiction and television Westerns. Against this 
emotional time-lag of the culture, psychological analysis of the problems presented by abnormal 
behaviour makes little headway, for the solutions will depend not only upon the application of 
scientific knowledge, but upon what is equally necessary, at least, the cultivation of the scientific 
detachment, which has some kinship with the ‘tragic sentiment’. 


Psye 
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Is Professor Eysenck playing his lead-part less melodramatically these days? I think he Bs ; 

Many British psychologists would very willingly subscribe to the need for a rigorous — 
research programme of the neo-behaviourist type pursued in the mental health field, though is 
necessarily of the Hull-Pavlov variety he advocates here. The assumption that any a a 
embracing general theory of action or behaviour is in fact attainable is for most of us, however, 
no article of faith, but a provisional working hypothesis. We are pleased, in our traditional 
empirical pragmatism (and looking at the fate of the grandiose general theories so far proposed) 
to feel an absence of emotional ‘engagement’ to any of the edifices. We are, however, prepared 
to defend, with many ‘tough-minded’ young experimentalists,* a more enthusiastic attitude to 
some of the ‘miniature theories’ devised in laboratory and computing room. We may even 
nourish a guarded hope that they may be extended: some of these studies encourage this hope. 

Would not Professor Eysenck in this volume seem to be coming nearer to this cautious frame- 
work of expectations? I think so. 

It would be a formidable task, to which few would feel equal, to review the vast general group- 
research programme on abnormal behaviour initiated by Eysenck in the Dimensions of Personality 
of 1947 and to give the present collection of important papers its proper place in the development. 
The plan can nevertheless be praised, even if the time has not arrived for a final assessment, for 
the way in which it has subjected, as these reports show, many Hullian—Pavlovian concepts to 
a wide variety of experimental tests. Certain it is that these papers are more serious and con- 


Handbook of Abnormal Psychology did not provide, as a ‘handbook’ surely should, for the 
presentation by sympathetic proponents of major viewpoints in theoretical conflicts still, a8 
Eysenck himself admits, not finally resolved. Nevertheless, 
denying ordinance in respect of the present volume which can legitimately display a committ ed 
advocacy of the learning theory approach. The style still seems a little too aggressively polemical 
to proselytise among the more empirically minded marginal voters. But we should, of course, be 
sorry (let us confess it) not to find him as readable at three guineas as at half-a crown. We should 
miss, and our students would miss still more, his stimulating if sometimes irritating shafts 
‘tendenz-witz’. And when exposition is the task, his lucidity, his armoury of knowledge and 
reference (e burden he nevertheless carries with no loss of lightness of step and agility) ave 
altogether enviable, 

But for all that, there is no doubt in this reviewer’s mind 


What could be more removed from the ‘odium theologic 
than (p. 14): 


we should exact no such self- 


that Professor Eysenck ig mellowing ! 
um’ of chapter 12 of Uses and Abuses 


1 aying that behaviour therapy has been proved superior 1 


ing | ‘om my intention. What I am claiming is simply that a 
far as they go—which ig not very far—a) 


belief that behaviour therapy is doom 
kindred type of treatment is a, i ie di 


rical or rational foundation. I have no wish to set eo 
effect that psychotherapy is doomed to failure and that oP 4 
ve neurotic disorders. What I would like to suggest 
oth on the theoretical and the empirical level, for ie 
effective, relatively quick, and probably lasting method ° 


pon a oud has done in elucidating for the first time © 
of these dynamic relationships (sc. “in respect of neurotic and psychopathic behaviour ) 


in particular in stressing the motivating role of anxiety’, 


* E.g. D. E. Broadbent: Perception and Communication, London: Pergamon, 1958, chap: 12. 


oa 
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Why in face of such urbane and generous admissions must it be concluded that the major 
theoretical papers in this collection (Eysenck’s Learning Theory and Behaviour Therapy, and his 
Modern Learning Theory, Shoben’s Psychotherapy as a Problem in Learning Theory, Wolpe’s 
Reciprocal Inhibition Theory) all fail to establish a sufficiently cautious methodological analysis 
of the problem? The urgent need to develop techniques of changing abnormal behaviour based 
upon proper evidence and success and failure is not denied by his theoretical opponents. The 
Freudian model cannot, however, be faulted out of hand on the charge that it lacks ‘an intel- 
ligible, objectively testable ‘modus operandi” which can be experimentally studied in the 
laboratory’. It seems more than likely that the difference between normal and abnormal human 
behaviour only appears critically in respect of a limited number of extra-laboratory social 
relationships. Moreover, the relation of theory to practice is a complex one. The implicit 
assumption of so much of Eysenck’s attack on ‘unscientific’ theorizing is that before experiments 
are done there is no reliable knowledge. Yet we all know that many techniques were long ago 
developed of bringing about the unlearning of ‘normal’, and the learning of ‘abnormal’ behaviour 
in the domestication and training of animals. Eysenck underestimates the importance of this 
fact. These techniques are communicated, surprisingly, by the use of the concepts of a common- 
sense psychology of consciousness anthropomorphically attributing to animals ‘will’, ‘desire’, 
‘love’, ‘hate’, ‘aggression’, ‘dispositions’ and the like as well as the normal ‘subjective* calculus 
of ‘pleasure’ and ‘pain’. Some fundamental relationships are obviously communicable in this 
way. It is our normal technique for the ‘education’ of humans too. ‘The suspicion of most 
psychologists, moreover, is that the subtleties of this so-called mentalistic’ language provide 
a fantastically complex stimulus-system, the use of which in the classical psychotherapeutic 
situation is an exceedingly difficult skill. That only a few really skilled practitioners are any more 
successful than a kind friend may very well be true. That no satisfactory theory is yet available 
to direct the creative therapeutic art should surprise us no more than that aber isno eae ge 
theory which will enable us to teach a man to make jokes. ee ne ae Me ng 
‘rational psychotherapy’ might lead us to reconsider whether we rea “id = aes a eae 
language of consciousness’ now that we ee to substitu 
cases a bit of desirable conditioning for an undesirable syr [ ¥ 5 a 

Perhaps more to blame after all than Professor Eysenck (in this = ig oo porns 
of proper discussion of the theoretical problem, is the sectarian ae Sen iincaaeba CHET! 
therapists who would deny all long-term effectiveness to nerpried t grees . sae or ea 
i: mips Hn geEag eo oor Se incensed Garter ey is, indeed, 

. . " i plent1 3 = . 
ape ere peel the physical therapies, pheesoneo, aa BOLIO~ 
' ini ny different forms, for it is convenient, but naive, to a tempt 
therapy, psychotherapy (Gn ike ms 2 devil in Freud) and the common-sense or ‘rational’ 
to ‘establish i single paee merase aunts and wise uncles, and all. It is not satisfactory, either, 
psychotherapies of Ellis and t! see n arguments against the admittedly uncontrolled and case- 
fo.burn one —_ be ne fare niuangen in many of the later papers. Eysenck himself sees that 
history i ado na despite the quantitative precision of, for example, the Yates paper 
they are p et f ti ait a female patient. There is now a vast amount of convergent evidence 
onthe saci ected hee to support the general thesis that the psychotherapeutic situation is 
ok EHENpORD yao situation in which primarily verbal stimuli, and emotional and cognitive 
oie fo involved. Without a doubt certain cases with motor symptomatology may be 
re eh and possibly more precisely, analysed in terms of behaviour theory. Yet at the 
present stage of progress something simpler than Hull Ss over-ambitious hypothetico-deductive 
theory or Gwynne Jones and Eysenck 's variant of it is required. Something more like Skinner’s 
positivism seems likely, to this reviewer, to be more useful, but all power to all the theory- 
builders and theory-testers of whatever persuasion ! History will sort them out, for theorists have 
to earn their keep! G. A. WESTBY 


* A. Ellis (Ed.). What is Psychotherapy? New York: American Academy of Psychotherapists, 1959. 
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Psychotherapy of the Psychoses. Edited by A. Burron. New York: Basic Books. 
1961. Pp. x+386. $7.50. 

This volume of essays on the psychotherapy of the psychoses is a book for the specialist within 
a speciality. It will be of greatest interest to psychoanalysts and psychiatrists who are working 
in mental hospitals and adopting a psychotherapeutic approach to their patients. It is un- 
fortunate that the editor has limited the contribution on manic-depressive reactions to a single 
chapter while thirteen are devoted to schizophrenia. This tends to bias the book towards the 
category of those concerned with the psychotherapy of schizophrenia. ‘The majority of the 
contributions come from the United States, only three emanating from Europe. 

Dr Burton has succeeded in bringing together the main current trends in the psychotherapy 
of schizophrenic states. While it is true that the classical psychoanalytic approach to these 
conditions does not appear in this book, there are a number of essays which do not deviate far 
from this model. These essays, contributed by workers from the Chestnut Lodge Sanitarium 
(Burnham, Searles, Stierlin and Will), represent the psychoanalytic position and they ave 
characterized by a freedom from dogmatism and complete integrity. Mental hospital psychia- 
trists will recognize in the description of the clinical material their own every-day experiences: 
Another psychoanalytic contribution comes from Pious, who asserts that a new set of concepts 1 
necessary for both the theory and technique of the psychotherapy of schizophrenia. Serious 
students of the psychoanalytic theory of schizophrenia may reflect that Pious has merely 
provided a new set of concepts to describe phenomena adequately covered by the hypothetica 
model advanced by Freud. 

The Jungian approach to the psychotherapy of schizophrenia is well represented in a contribu- 
tion by Perry, and a combined Jungian—Existential view is 


? j 8 provided by Burton. Two quite now 
techniques are described by Don Jackson and Gisela Pankow. The reader is left with the deeP 


impression that psychotherapy has an important place in the treatment of schizophrenic states: 
He will find it difficult to deny their efficacy even in the chronic case. Nevertheless he ™2@Y 
justifiably consider whether the methods described in this book can ever be applied on & wide 
scale. Each method is time-consuming in the extreme and demands a high degree of training oF 


the therapist. However, no one will doubt that through these techniques important new dat® 
about psychotic states will come to light. THOMAS FREEMAN 
MAS e 


Prevention of Mental Disorders in Children. Edited by G. Cartan. New York: Basi¢ 
Books; London: Tavistock. 1961. Pp. xii+425, 42s. 


An Approach to Community Mental Health. By Gurarp Cartan. London: Tavistoc 
1961. Pp. x+262. 25s, 


Preventive psychiatry and the promoti 
the common, and indeed central concept: 
tions’, is based upon the discussions tha 


on of mental health among people in a community an 
8, of both books. The first, subtitled ‘Initial Explor 
"hs t took place at a conference held in Massachusetts 
February, 1960. This conference was organized by the International Association for chit 
Psychiatry and Allied Professions as part of its preparations for the Fourth International Congres 
of Child Psychiatry to be held in 1962, the theme of which will be ‘The Prevention of Ment@ 
Disorders in Children’. Sixteen speakers were invited to prepare preliminary draft pape’ ane 
in the light of the discussions at the preparatory conference tho on inal pa ae Seove re-writte™ 
They form the main body of the book together with a general dee eden es ana & concludiné 
chapter by Dr Caplan. Only ‘primary prevention’ is considered which is defined as ‘the promo” 
tion of mental health and the lowering of the risk of mental disorder in “4 oO ulation of childret 
by interfering with pathogenic forces within the children and in their biolo ‘a psychologic an 
social environment before the appearance of identifiable patholog > it is suggested the” 
focusing upon the community rather than upon individual children Se caaaaa a new! viewpo™. 
The first four papers deal with organic and preg e 


bai a aa tors» 

: naney complications as etiological facto" 
emotional disorder; then follow four chapters on various pectiiince of disturbed family relate, 
ships and methods of influencing parents so that mental disorders in their childrem TO gla 


prevented ; next there is a group of five papers concerned with situational and maturat?! 1 
crises in children’s personality development and with methods of preventive intervent!O 
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ensure a favourable outcome of such crises; the last three papers deal with the part that schools 
and teachers can play in promoting mental health. The early chapters indicate that considerable 
advances are being made in the biological field regarding noxious genetic and organic elements, to 
which the long list of references to work recently done bears witness. The situation seems to be 
far less encouraging at present regarding new insights into psychological, social or educational 
influences upon personality development. 

As Dr Caplan sees it, ‘much of the practice of preventive psychiatry is conducted through the 
intermediation of such other helping professionals as teachers, nurses, paediatricians and clergy- 
men’. Though he stresses the manifold difficulties likely to beset this approach, at the same time 
much is claimed—which may well be challenged by members of allied professions—when he states 
that, ‘The preventive psychiatrist sees himself as an agent of culture change not only in the 
general community but also among the sister professions’. Finally, Dr Caplan discusses the 
question of whether there exists ‘at present any generally acceptable body of ImoWledge about 
pathogenic forces and methods of combating them, upon which we can base an appeal for 
community action?’ He draws a parallel with the history of public health where many of the 
major advances that had the effect of reducing physical disease throughout the population ante- 
dated by many years the science of epidemiology ; thus action based upon empirical experiences, 
plausible hunches and non-scientific hygienic movements succeeded in preventing typhoid and 
seurvy in Western communities. Moreover, the impetus for the epidemiological studies arose 
out of the public health programmes rather than vice versa. Similarly, he argues, the problem 
of mental disorders is so vast and pressing that exploration of possible avenues of prevention 
Sth view as the starting-point of Dr Caplan’s second book. It is addressed primarily to 
what he calls tho ‘caretaking agents of the community’, namely nurses, doctors, teachers, social 
workers and clergymen. The material was first presented in aseries of lectures to nurses and; ga 
groups of professional workers; regrettably there are signs of this ey se bis in : “ 
rather colloquial style and the repetition of points which is necessary a lis ee pose 2 
tedious to the reader. After discussing recent advances in psychosnn ytic ee cheno ia 
ego paythology, ano ere eioprvation and sepurtion. Then the Tole of the nurse, 
, including the effects of deprivation and se es i 
social worker and family doctor are considered in relation to helping peopl 7 find bso 
solutions to life crises; some illustrative examples are given. The final chapter on : mrt a mone 
Community Psychiatry’ gives one the impression of a blue print, the bare es to) awn 7 ae 
be clothed in explanatory material if it is to be meaningful to the audience or w spastic: 
body of the book is intended. Indeed, in its present form the whole book is too c ieee 
for the serious student and too scrious for the interested layman; judicious editing for 
audience or the other would greatly enhance its value. M. KELLMER PRINGLE 


relationships. 


The Psychotherapy Relationship. By Wiu1am U. Snyper and B. June SNYDER. 
New York: The Macmillan Co. 1961. Pp. xii+418. £2. 12s. 6d. 


This book is a detailed study of the events that took place between one pete racy betel 
f his patients, the research focusing on the study of the types of relationship estab she ; 
Eien articipants in each therapy, and of the changes in the relationship during the course o: 
~~. tthe research method is partly statistical, partly descriptive. An attempt was made to 
iheteny d measure the session-to-session changes in affect between therapist and patient, by 
iclerstity ah people fill in a detailed questionnaire concerning attitudes towards and feelings about 
mete = a this being done by both therapist and patient after each therapeutic interview. 
une a fines both patients and therapist completed personality questionnaires and other 
a Aivetits tests. This enormous quantity of statistical material was then factorially analysed, 
tie factors which held up statistically being, in the case of the clients, a factor of active resist- 
ance or hostility’, and another of ‘passive resistance or withdrawal 2 Two negative factors also 
emerged from the tests completed by the therapist which were ‘impatience with the client’ and 
‘anger or irritation with him’. An unidentifiable positive factor was also extracted for the 
clients and for the therapist. It will come as no surprise to many psychologists that the results 
from this type of exhaustive statistical approach are incommensurate with the labour involved, 


and add nothing of value to existing knowledge. 
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Contrasting with the tediousness of this arid material, it is during the verbatim descriptions 
of the therapeutic process that the book really comes to life. The reader is given the privilege of 
overhearing some of the interviews, and anybody interested in exactly what happens in one 
particular type of eclectic non-psychoanalytic psychotherapy will find much of value from these 
sections of the book. ; 

Although viewed as an attempt scientifically to study the relationships between a therapist 
and his patient, the overall result is disappointing, the publication of the book marks an important 
stage in the current growing awareness that the relationship between therapist and patient is an 


essential core of the psychotherapeutic process. J. L. BOREHAM 


Though this be Madness: A Study in Psychotic Art. By Guore Scumipt, Hans Steck 
and ALFRED BapeEr, with a Foreword by Jean Cocrrau. London: Thames and 
Hudson. 1961. Pp. 114. £2. 2s. Od. 


Apparently this book is a translation, because it is stated that the original editions of iv were 
published under the title Insania Pingens, with the support of CIBA Ltd., Basle. The book 
consists of several sections. Jean Cocteau contributes a foreword entitled ‘Minor Masters of 
Madness’. Georg Schmidt discusses the question, ‘What has the art of psychotics to do with art 
as such?’ Hans Steck deals with ‘Primitive Mentality and Magical Thought in Schizophrenics’- 
Alfred Bader’s section is entitled, ‘The Pictorial Work of Psychotics—a Mirror of the Human 
Soul’. These chapters are followed by sections about three psychotics whose pictures are illu- 
strated in the book: Aloyse, Jules and John. There are notes to the text, a bibliography and & 
table of illustrations, 107 in all, almost one to every page. 

Cocteau’s theme is that one must be a little mad to be a genius, even if it is not apparent. @8 it 
was in some artists like Van Gogh. He thinks genius frightens us because it is disobedience and 
expresses the spirit of non-conformity. This is a doubtful theme, unless we interpret the idea of 
madness—or schizophrenia, as he calls it—very liberally. 

Schmidt, in his part, shows that the horizons of our artistic appreciations have been very 
much widened in recent times. We can see artistic interest in the popular work of the so-called 
peintres naifs of the nineteenth and twentieth centuries, the drawings of children, and the art % 
the mentally abnormal. However, the art of children differs fundamentally, in his opinion, from 
that of adults, and one has to develop to certain maturity in order to approach the possibility © 
real artistic achievement. In a similar way, the art of the psychotic is limited. It is not intended 
for the public and not even for the patient’s own companions. It is private art, and insanity does 
not trigger off artistic genius, except in very rare cases. This did not happen even in Van Gogh, 
whose art was greater at the times when he was less disturbed. The fact that we have learned t° 
see artistic interest and merit in the paintings of psychotics does not show that their work is the 
output of genius, unless they have artistic genius unimpaired by mental illness or release’ 
indirectly by it. 2 

Steck shows how in the mentality of psychotics there are interesting resemblances t0 the 
mentality of so-called primitive peoples. In his mental regression the psychotic falls back to lovels 
of magical, mystical and non-logical thinking, as described by such writers as Levy-Bruhl an¢ 
Frazer. Many examples are given of this, illuminated by discussions of the paintings in the boo 


Bader explains the peculiarities of schizophrenic art with numerous and very cleverly chose? 


illustrations. He shows how psychotic art penetrates into the unconscious, or rather reveals it, 
and has a special appeal due to the universal nature of its primitive imager : Objects interpen®” 
trate each other, undergo strange and unreal transformations and colon i a be unrelate 
external reality. Although the aesthetic value, such as it is, may bi rl ey by the patho 
logical qualities of the imagery, psychotic art is often very abtesedes ‘ oo a be reminiscent o 
the work of great artists, like Klee or Picasso, who skilfully ex ee Ba sci 4 biect matter and 
techniques of expression, without themselves being psychoti panes 

The paintings illustrated in this book are fascinating 
to a high degree, and are extremely well worth havin: , 
them are beautifully reproduced in colour, and it is 
works of schizophrenic or other patients will be Pp 
commentaries. It is not an unreasonable suggestion 
tions of the works of psychotics, and this might he! 


pleasiné, 


even if not often aesthetically 
Many 


as examples of psychotic art. 
to be hoped that other collections © ce 
ublished with equally wise and balay ? 
that some art galleries might make a feat 
Ip to reduce the very understandab e 
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which normal artists have of psychotic work. There is no real danger that the art of the abnormal 
will ever undermine good art, however exciting it may seem. The real contrast is not between 
psychotic and normal art, but between good art and bad, and few psychotics would succeed in 
producing exceptional works of art because they have neither the training nor the technique, 
although some of them exhibit talent and inspiration of unusual quality. Their art is interesting 


for other reasons, as this book shows very clearly. R. W. PICKFORD 


Contemporary European Psychiatry. Edited by L. Brriax. London: Evergreen 
Books, 1961. Pp. xxvit+372. 25s. 

Transactional Analysis in Psychotherapy. By E. Berne. London: Evergreen Books. 
1961. Pp. 270. 25s. 

Dr Bellak has written an amusing introduction to his book, in which he compares European 
and American psychiatry and makes a few well-deserved criticisms of the organization of 
research in the United States. This is followed by a series of excellent contributions by dis- 
tinguished psychiatrists on the state of their speciality in France, Great Britain, Italy, Seandi- 
navia, Switzerland and the Soviet Union. However, the section on German psychiatry, which 
played a leading role in European psychiatry from 1850 to 1933, is virtually unreadable. It has 
been written by two distinguished Viennese psychiatrists and translated into English by someone 
who is unacquainted with German psychiatry and the English tongue. Thus Kleist’s term 
d into English as ‘phasic schizophrenia’, whereas Kleist used this word 
.e. manic depressive and schizo-affective psychoses. 
laus Conrad, again, are presented in an incompre- 


‘phasophrenie’ is rendere ) 
to designate all phasic functional psychoses, icc 
The interesting ideas of Carl Schneider and 
oe book is a presentation of the personal views of a successful psychotherapist and is 
written in racy, neo-psychoanalytie American, which amuses, lend se — hd turns. 
He suggests that there are three ego states which are expresse : 9 eet see sé oon 
‘These states aro the parent, the adult and the child. The cae ree g ih ray a ment learns 
how these ego states affect his behaviour and also what —_ st el 7. B : ee a 
Transactional analysis consists, therefore, of a group any pals er F peering & = 

3 ‘oup. This analysis can be carried even further and one o the ‘New 

af ast eee ee sion analysis in which the patient is told to assume that the 


Ts catty is ther is regre: : ot . 
ih oe Ae te phos es ea the patient is less than eight years. The therapist then plays the 
her: ye 


art of a do and i ! 
chi yho es no cS) rstand complicated statements ! sos ; 
. it i ar ess of this eclk, because the author’s brash statements are irritating, but 
1s Cas; 


Z : ‘ i kk are apparent despite everything. 

‘ . io obvious enthusiasm for his wor! 

Congr ie a a conclusion that successful psychotherapy depends on the 
nee again 


personality of the therapist rather than on his theoretical system. cae rene 


Der Politische Charakter. By Ferrx Scuerks. Stuttgart: Hirzel. 1961. Pp. 115. 


DM 12.60. . : , 
This is a short book, without index, which might almost be ued aa the perfect illustration for 

i read belief that German psychology is the Rip Van Winkle of our science. There is no 
the idiots it of the need for facts, for verification, indeed for anything but philosophical 
puleenre n. There is no recognition of the tremendous amount of empirical work done by social 
sree acini in English-speaking countries; indeed the references in this book are evenly 
aed between those to Fritz Kunkel: Grundziige der politischen Charakterkunde (1934), and 
to a variety of other German writers who, like Kunkel, wrote their books and articles at a time 
when Hitler had not even become Chancellor. The reader will not be surprised that psychology 
js defined as ‘the science (W: issenschaft) of the conditions, events, causal factors and appearances 
of the conscious and unconscious soul and mind-processes of individual people and of groups’; 
no mention here of such a vulgar thing as behaviour, measurement, or experiment. Readers who 
are interested in seeing how little the writings of a psychologist in Germany differ from those of 
a third-rate leader writer in this country may be recommended to glance at this book; those 
interested in the application of psychology to politics cannot be advised to do so. 


H. J. EYSENCK 
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Anleitung zur gestuften Aktivhypnose. By D. Lancen. Stuttgart: Thieme. 1961. 
Pp. iv+48. DM 4.80. 


This small book illustrates a movement which has been gaining impetus in the past 10 years, 
that which advocates a more dynamic psychotherapy through the production of a hypnoidal 
state in the patient. 

After a historical introduction the author concentrates on a description of the practice of 
‘graduated active hypnosis’ which was elaborated by E. Kretschmer on the basis of J. H. 
Schultz’s Autogenic Training. 

There is a thorough investigation of the patient’s history and character until the conflict is 
brought into the open. This is called ‘conflict-centred therapy’. The situation is then analysed. 
Resort is had to key slogans to bring about a change of outlook so that the symptoms retreat 

into the background. The patient’s assets are mobilised, especially his drives and his intellect. 
The patients not infrequently remain in a state of passive concentration for as long as an hour 
during which time they may experience cataleptic or anaesthetic symptoms. One may add that 
the changes which occur in the brain and autonomic nervous system are controlled in many 
clinics by polygraphic recordings of EEG, EKG, respiration, skin resistance, myography, etc., 
and many interesting discoveries have been made in the field of neurophysiology. ; 

The treatment is particularly successful in treating intractable pain and results ar 
to those of leucotomy. At the end of the course of treatment the patient is left with the ability 
to relax himself to a maximal degree when desired and to give himself suggestions when in the 
state of passive concentration. The author might have added that in Germany in the last few 
years, some 10,000 patients have been treated by these or similar methods. The book is sagen 


mended to anyone anxious to keep abreast of modern trends in psychotherapy. It has a full and 
international bibliography. ae ‘ 


© comparable 


A. SPENCER PATERSON 


Contemporary Issues in Thematic Apperceptive Methods, Edited b 


JEROME AGAN 
and Grratp 8. Lesser. Springfield, I. shoe ga 


‘Thomas. 1961. Pp, xiv+328. 96s. 

The book would be more correctly called ‘Proceedings of a conference 
(mainly T.A.T.)’. The conference, which took place in America (where 
by a desire to determine a rationale for apperceptive methods 
dence. There were sixteen participants, all well known in that 
covers the papers read by eight of them and each paper is folloy 
of the other eight. 

Since Sanford’s pioneer work attention has increasingly 
which influence the manifest content of T.A.T. stories, The 
papers which are broadly concerned with defence mec 
material (two papers), stimulus properties of the pictures ( 
of the stories. Much pertinent research appears to be in progress in the depart is Keaded bs 
the contributors and one paper deals with a nation-wide survey on s pi —— heac a 
reviewer was attracted by the two more general papers: one esi A oe miptivabion: ee 
reverie, etc., the other, starting from Aristotelian logic, discusses cri * _ er y Fink dreaming, 

Each lecture taken in isolation has something to offer. The pemies co) i ud =e 
intellectual indigestion. For research and references the compilation h so emg: on vr e ; 
been rigorously edited and judiciously distributed over the téchnial | as its uses but, had are’ 
have been more effective. Journals, the papers migh 


on apperceptive methods 
? when?), was motivated 
supported by experimental evi- 
particular field. The publication 
ved by discussion opened by one 


been directed towards the forces 
he present position is reflected in the 
hanisms affecting the production of 
two papers) and verbal characteristics 


A, KALDEGG 


Sensory Communication. Edited by Waurmr A, Rosen 
1961. Pp. xiv+844. 128s. 


This gives the substance of a Conference held at the Ma: 


July 1959: 38 chapters of original contributions, a chapter of co: i- 
h ag mments b: f the contr! 

butors, and a final statement of the present position by the Editor. ‘Avant half Bien see re 
come from outside North America, four (Barlow, Cherry, MacKay and Rushton) from this 
country. Over half the chapters are straight neurophysiology, quarter cover psychophysics am 


perception, and most of the remainder are sensory physiology. 


BLITH. New York: Wiley- 


ssachusetts Institute of Technology in 
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ci ded principally 

For the Part IT and research student in Psychology the book is to be see = Ean 

for its good coverage of neurophysiology, since it collects together rece obs marae ae | 

aah ra aghout ihe literature, much of it not available in the standard Americ: * rected 

Eile sh, oe din English. The coverage of the remaining topics is patchy. Thus on the _ 

ee or see intensity, the field with which your reviewer is most familiar, a rather in 3 cory 

niece ager Ser of the results which have been and can be achieved, without - promote 

Le hogee the intractible methodological problems which should still be facing i peice 
soe However, despite these limitations, the book will make a useful addition t 


i E. C. POULTON 
library. 


Gifted Children. By M. F. Freeumy. New York: The 
412. 38s. 6d. 


Since the Sputnik of 1957 there has been a 
its educational system. T) 


Macmillan Co. 1961. Pp. ix+ 


growing concern in the U.S.A over the products “| 
here have been strong demands for the early identification of er 
quate educational programme for them. The view that the segregatio 


ich mi pimari si » the 
of bright children is undemocratic—a view which might well be pr imarily ap as ba 
national denigration and suspicion of “eggheads’—is more and more being questio: : 
‘academic lock-step’ based on 


the credit point system and a denial of accelerated eeiga —— 
iti inati This y it is arion ¢: 

has come in for some critical examination. This book reflects the trend. But = i pear ok 
to revolution. It lacks the incisiveness of a Terman or a Barzun: it is the rot regi ed 
who is already convinced and needs guidance on ‘how to do it But in 7 as We ee 
approach and the leaning-over-backwards, Mr Freehill gives a solid survey } ee eae eae : 
in some states and in some school systems, gives sound advice on ie so il 
methods of teaching, the characteristics of highly intelligent children exe ee 
‘enrichment’ and ‘acceleration’ and so on. He draws no evidence from ot! ) 


: : Stakes ia vaa wae 
(except for a brief flirt with Canada) but shows clearly that the movement in the States is as ye 
a pretty small one. 


STEPHEN WISEMAN 


Professional Satisfaction among Swedish Bank “ee tend a Uno Remrrz. Copen- 
hagen: Munksgaard. 1960. Pp. i+422. Dan. kr. 86.00. 


i i york roused a good deal of inter 
ee ag om mantel tein “white collar’ workers. Dr Remitz's study is one of 
the most recent and most ambitious. The book can be considered from two viewpoints: that of 
the way in which the investigation was conceived, planned and carried out, and that of the very 
sophisticated statistical methods which were used in analysing the data. 

The survey took place on a sample of some 110 Swedish bank employees and was 
through the active co-operation of their trade union. The assessment of satisfaction y 
of questionnaires of substantial dimensions. The usual areas of worki: 
the work itself, colleagues, relations with supervisor 


In addition to giving a measure of satisfaction for each item, a measure was given of its im- 
ortance to the respondent. It is over the treatment of these two assessments that the statistic- 
ie minded will be able to enjoy their argument and disagreement, and will question the validity 


est Over recent years, and 


possible only 
vas by means 
ng experience were tapped: 
's, Management, policy, welfare policy, ete. 


of the findings. These can be summarized : 

The level of satisfaction is a primary ps 
intelligence, extrovert—introvert personality 
differences between the more satisfied and the 
most determine the level of satisfaction are 
‘minimum’ a strong factor for satisfaction), 

The book is provocative, it Invites examin: 
methodology will stimulate discussion. The 
reporting a survey in Sweden, and publishin, 
English, with clear charts, diagrams an 
production. 


yehic function in its own right unrelated to Sex, 
or neurotic disturbances. A variety of character 
less satisfied can be shown. External factors which 


Position in the bank, salary (with higher than 
education and health. 


ation of the hyp 
reviewer cannot 
gin Copenhagen, 
d tables, and 


otheses that are advanced, and its 
but marvel that a Finnish author, 
can produce a work in such polished 
generally so excellently finished a 


H. G@. MAULE 
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Journal of Psychiatric Research. London and New: York: Pergamon. Price £7 per 
annum (£3. 10s. for individuals). Vol. 1, No. 1 (October 1961). 


Here is a new journal. The aspiring author already has a wide choice—Archives of General 
Psychiatry, American Journal of Psychiatry, Journal of Nervous and Mental Diseases, Journal of 
Mental Science—quite apart from fringe journals and weeklies such as the Lancet. 

The first issue contains no editorial notice of the reasons for its existence, nor a statement of 
policy. Perhaps the publishers decided on a sister for their J; ournal of Psychosomatic Research, 
which recently held out tempting offers of quick publication to prospective authors. The new 
Editor-in-Chief, Seymour S. Kety, has hitherto devoted h 
chemical physiology, and although the prospective journal 


IAN OSWALD 


Problems of Psychology (Voprosy Psikhologii). Bait 


ed b N. O’Conw fori d 
London: Pergamon. 1961. Nos. 1 and 2. Pp. 4 Connor. Oxford an 


160. Private subscribers, £5 per 


memory, amounting to almost total recall), the ce A 
the: relative abscncs: of 3 g0n, the study of indie i orp Ninna of the problems of perception, 
a ‘commonsense’ level analysis, and so on. P 

, ‘ ee inate * ‘erhaps the least s i t b 

a ev ia vi 3 i » the only generalizing article fie ponte | 
ion is on | ly plo able leve 3 without Consulting the orj eee se ection, _ — 
the principles hi ev is developing, Proof-reading and editori ; is impossible to un “i “6 
based on a policy o non-intervention. The binding ig slip-shoa ‘al work generally seem oe 
journal had already come apart. Pergamon Press can do a lot hee even before reading 

. etter than this! 
here ig ice w lations 
@sonable price, - ~ Service whereby trans 
sian work on psychological 


JOHN MCLEISH 
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EDITORIAL 
THE B.J.P. IN JUBILEE YEAR 
‘ Reference was made in an earlier issue (Vol. 52, Pat vp. NO\tathe Diamond 
i Jubilee of the British Psychological Society. The present issue is offered as a ‘Jubilee 


number’. 

In place of the promised article on Psychology during the Society’s early years we 
are printing a version of Prof, Pear’s after-dinner talk at the 1961 Christmas Con- 
ference. We felt that this was more appropriate to the occasion and more likely to 
be of interest to readers than what would probably have emerged as a somewhat 


academic exercise. 
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The keen-eyed reader will have noticed that the entry ‘Manuscript received...” 
is missing not only from Prof. Pear’s paper but also from Sir Cyril Burt’s. Prof 
Burt offered his paper just when plans for this issue were maturing, and we felt that 
no offer could have i more opportune. We have therefore given this paper 
priority of publication a second contribution to the Jubilee number. i 

Mention of date of receipt brings us to our third Jubilee offering. It i 
the Editor can directly address the readers of the Journal, and ac 4 ree mn oie 
take this opportunity of answering the question perhaps most frequent} of te nt 
‘How long shall I have to wait for my paper to appear?’ Strictly speakin ra soca 
such thing as immediate publication in a scientific journal: the irre Anci is here is no 
is three to six months. The Society’s Council is anxious that the eetilieiiee ce 

Nf 
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should be as short as possible, preferably not more than nine months, and with this 
end in view increased page allocations have been made. Some idea of the extent to 
which the goal is being reached may be obtained from Fig. 1, which shows the 
average publication delay, in months (full line), together with the number of papers 
published (broken line), for successive volumes starting from Vol. 42 (1951), the point 
at which the Volume was adjusted to coincide with the calendar year. Various con- 
siderations prevent data of this kind from being entirely unambiguous, but random 
sampling among earlier volumes has suggested that the position has never been much 
better than about midway between the present state of affairs and the nine-month 
target. 

Delving in the archives has brought to light a wealth of facts and figures. We plan 
to prepare an article on ‘Publication trends in the British Journal of Psychology’, to 


appear in the Bulletin during 1964, which will be Jubilee Year for the Journal, as 
distinct from the Society. 


CORRIGENDA 


A number of misprints occurred i i 
; n the list of References 
appended to the article by H. M. B. Hurwrrz in Vol. 53, Part 2, 


167-173. The entries should read as follows: 


ips eins fe . source of error in estimating the number 
in - : 
Behavior, 2, 149-59. a lever-pressing apparatus. J. Exp. Anal. 
sa See Bie Ae _ (1962). The effect of a discriminative stimulus on 
2) aviour under a fixed ratio schedule of reinf Tn 
preparation). orcement. ( 
Horwirz, H. M. B., Brenrr, J & Jonn 
: Gidea ae NES, B. (1961). . 
on behavioural stability. Bull. Brit. fae pg 7; eee 
Also in the reference to Mrcuyy: og aera 
‘ratio’. MOHNEES Hs Nt. (1958), for ‘ration’ read 


In the same issue (article by R. 'T. Green 


‘significantly’ read sufficiently’, Bs TM, Tine 8, Jor 
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PERSONALITIES IN THE EARLY DAYS OF THE 
BRITISH PSYCHOLOGICAL SOCIETY 


By T. H. PEAR 


Emeritus Professor of Psychology in the University of Manchester 


To disclose the circumstances which produced this article may explain its unusual form as a 
contribution to this Journal, The editor asked me to write up a light-hearted speech made at a 
dinner held in London on 15 December 1961, the year of the Society’s Diamond Jubilee. 
Impulsively I assented; at leisure I nearly repent. I had hinted at the personalities of early 
members of the Society as they appeared to a young recruit. The Society's ideals and the out- 
standing contributions of its founders are discussed in Prof. L. 8. Hearnshaw’s ‘Sixty Years of 
Psychology’ (Bulletin of the British Psychological Society, no. 46, January 1962, pp. 2-10). 
Photographs of the psychologists mentioned below are in the Society’s archives. 


‘Geography’, wrote Nicholas Bentley, ‘is about maps; biography is about chaps.’ 
People who are not well informed about psychologists’ fashions are apt to suppose 
that psychology, too, must be about chaps: a day spent among the current journals 
might shake this belief. Yet the British Psychological Society was founded and is 
run by chaps. Their peculiarities and special interests will always influence its 
development. May I therefore speak of some of the pioneers? 

If one lived in the north, to attend an afternoon meeting of the Society in London 
it was necessary to rise early. So it might be daunting to find at King’s College at 
2.30 p.m. no signs of life except an aloof cat and a bonhomous hall porter. He would 
assure you that the meeting was certainly ‘on’, but ‘the gentlemen are never very 
punctual, sir; you understand’. Sure enough, about 2.35 p.m. a small chorus of dons 
could be heard advancing up the corridor (hearing aids were still below the horizon) 
and up would stroll the in-group, to be augmented by stragglers, until at 2.45 p.m. 
there might be thirty in the meeting-room. Not many, but representing philosophy, 
education, neurology, psychiatry and anthropology, and perhaps a third of the audi- 
ence were already known in the English- and German-speaking worlds of knowledge. 
One might expect to meet a goodly number of the following: S. Alexander, F. A. P. 
Aveling, P. B. Ballard, W. Brown, E. Bullough, Wildon Carr, Beatrice Edgell, 
Bernard Hart, H. Head, C. W. Kimmins, T. W. Mitchell, CG. 8S. Myers, W. H. R. 
Rivers, A. F. Shand, C. E. Spearman, G. F. Stout, And—for in th 
was a very British one—we confidently expected, and got Tra. At these breaks older 
members took pleasure in talking to the newcomers. T remember the pleasure of 
hearing Sully tell me that, now he had read Freud, he wished he were young enough 
to re-think the whole problem of dreams. 

The early Society had no sections, so the 


range of subjects, and were criticized by members with wide interests, not only in 
psychology and philosophy. Pure psychologists were heard eagerly by iconoclastic 
young psychiatrists; paper on intelligence tests might be regarded by an anthropo- 
logist as rather parochial in outlook. At times, perhaps, it might be felt that 
mathematically gifted psychologists could hardly be expected to minimize the im- 
portance to any good life of rapidly seeing mathematical relationships, even if such 


ose days the Society 


papers read related to a very broad 
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flights of intelligence were not highly correlated with ability to see a joke. A paper 
on time estimation might be praised by a philosopher—and so on. To these toughs, 
uncommitted to any theory, let alone any policy, it would have been hard to justify 
the use of a particular mental test on the ground that it had been standardized, or 
that it obviated any embarrassing face-to-face encounter of tester and testee. No 
member represented a group or circle, though their existence on the continent was 
noted. That any school of thought in science might turn into a power-group might 
have seemed unthinkable then. 

The average member did not attend primarily to learn more about his subsection 
of knowledge, but to enjoy the table d’héte. The menu might offer McDougall or 
Bullough on colour, Myers on primitive music, Spearman on intelligence, Rivers or 
Head on the cutaneous senses. It was a mosaic, even a kaleidoscope, but with hints 
of incipient Gestalten. Occasionally it was delightful to see a jungle of thought being 
opened up: seldom did one feel that one’s mind was merely being taken for a suburban 

‘ride on tramlines, or a monorail. Democratic expression of opinion was the rule: if 
a member hadn’t grasped a point he was apt to say so, even if some hearers doubted 
whether he had tried with all his might. 

Symposia were held, in the literal as well as the metaphorical sense. Notices of 
London meetings indicated that if names were sent in advance to Mr Shand, @ 
dinner would be arranged. After a few visits, a senior member prodded me to apply, 
but at the meeting I heard with sadness that the quota had not been reached. A 
surprise was in store: while a speaker was in full spate, Shand flipped across to me @ 
note with the scrawl ‘Commercio, 7.30’. There I found a lively party and a pre-war 
Soho spread. Quietly someone explained to me that if Shand ever got a name he 
didn’t like he just washed out the Society’s dinner and made up his own list. Shand’s 
hedonism was shown in many ways. He would describe the Sentiments, especially 
Love (giving the auditory equivalent of capital letters) like an epicure recommending 
rare wines. Just after World War I, when money was tight for a young married 
lecturer, he exhorted me to be very sceptical of any Manchester vintner who pre 


rie that he sold only green Chartreuse. ‘Stand over him: he’ll bring out some 
yellow!’ 


Here are a few more impressions: first of the men to whom I owe so much, Myers 


and Spearman. Their different IV, eltanschauwngen coloured their methods of imparting 


knowledge. By Myers, scientist, medical man, musician, traveller, anthropologist, 
any subject he discussed, in or out of 


from some entirely unexpected sour 


‘ ; : Surprisingly because she is being succes- 
sively lighted from more than one direction.) And this, combined with Myers’s 
summings-up...‘At present the b 


: alance of evidence appears to point...’, made the 
going rather sticky for a student who expected his lecture notes to supply packaged 
answers to all conceivable examination questions—or what were lectures for? Spear- 
man, in casual conversation and in lecturing, talked decisively, with the special 
brand of courtesy characterizing his first profession—that of a sepmulare army officer. 
At times, indeed, I felt that his tone was that of an army instructor rather than of a 
lecturer; that for him the mind, like a rifle, had parts, the names and functions of 
which must be learned before one proceeded to the noegenetic principles—Army 


— 
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Council Instructions on the ways in which the mind ought to work. Yet he did not 
disapprove of introspection by other psychologists, for he sent on my behalf a letter 
of introduction to Kiilpe. 

That I was privileged to benefit from such contrasted approaches to psychology 
was due to Spearman’s generosity. When Myers left England to winter in Egypt, 
Spearman warmly invited me to join his Honours school, and gave me every possible 
facility and encouragement. A third introduction to psychology was to come my 
way, for Manchester University allowed me to join the famous set-up at Wiirzburg. 
Kiilpe would expound a theory with enthusiasm, giving it (in today’s elegant phrase) 
all he’d got, then, with a twinkle and a forefinger laid alongside his nose, he might 
comment ‘Aber, freilich!’. And the bottom brick from the edifice might be deftly 
removed. 

Curiously perhaps, my love for the psychology of individual differences seems to 
owe little directly to these early teachings, except that to any student of psychology 
in the Strand or Gower Street Galton was a hero. (Cf. Sir Cyril Burt’s ‘Galton’s 
Contributions to Psychology’, Bulletin of the British Psychological Society, no. 45, 
September 1961, pp. 10-21.) It impressed me then—and has done so ever since— 
that differences of predominant imagery are a source of delight and wonder to a few, 
and of potential embarrassment to many psychologists, though the latter have been 
assiduous in constructing ingenious (and dull) by-passes. 

In the early days the names of Head and Rivers were inevitably linked with their 
pioneer nerve-section experiment. Later, during much work with Rivers at Maghull 
Military Hospital, Liverpool, I heard a great deal about how his mind, and Head’s, 
worked. So far as I know, in the years after the first war, only Robert Graves and I 
were interested in the spectacular differences between the mental equipment of these 
men whose co-operation was so smooth and perfect. Head was a vivid visualizer, 
Rivers an habitual verbalizer. Rivers used to regard Head’s mental camera as a 
vestigial mechanism of ‘lowly organization’ out of which he ought to have grown 
after childhood. Rivers once declined to write down ‘as a contribution to science’ 
Head’s excited declaration during an experiment that the sensation of cold returning 
after long absence ‘entered like a light into darkness’. But when Rivers began Vis 
autoanalysis of dreams, he became impressed by the importance and clarity of his 
visual images. (From his account of them, I suspected that they were rather smudgy 
and dim.) : 

Once he asked me how, when lecturing from skeleton 
produce and elaborate several concrete examples of a gen 
replied that the examples often came first, as the basis _ 
very surprised, as his mind worked, and slowly, 
Poetic Unreason, Graves has analysed the meani 
Instinct and the Unconscious) which is p 
that this use was far from successful. 

Rivers described to me his method of workin 
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From 1910 onwards, following Freud’s visit to Clark University, and the sub- 
sequent publication of the famous special number of the American Journal of Psych- 
ology, there was daily talk of him among the younger English psychologists, but I 
doubt if the new ideas disturbed the oldsters much. Certainly not Ward. And 
during a symposium of psychologists and philosophers at Durham (those were pre- 
apartheid days) on The Role of Repression in Forgetting, McDougall, in the chair, 
seemed to more hearers than Ernest Jones to have done insufficient homework on 
Freud’s general concept of memory. Jones suggested that perhaps, in one sense, all 
forgetting in the healthy mind might be the result of repression of the irrelevant, 
cognitively or affectively. This really moved Stout. He stumped down the lecture 
room stairs, and towering above the seated Ji ones, demanded ‘Did I hear you say that 
ALL forgetting is due to—an ominous wad of silence—repression 2’ Politely Jones 
began, “In a sense, yes...’. ‘Ugh!’ said Stout, and swept to his seat. I have heard 
lengthier criticisms of Freud. 

As my arrival in the new post at Manchester resulted from a simultaneous push 
from Myers and a pull from Alexander, I came to know this legendary giant well. 
(Most of the classical stories about him are apocryphal, but the true ones are funnier.) 
He was glad to hand over to me the teaching in psychology as, an early cosmonaut, 
he was pondering, ambulando and on his beloved bicycle, Space, Time and Deity. 
I think that some developments of psychology at that time would have been hard to 
fit in with his elegant theories. Like simple behaviourists of that era—but simple, 
§.A. was not—he looked snags straight in the face and passed on, Towards dreams, the 
structure of which, to my mind at least, challenged his whole system of realism, his 
attitude was as ribald as that of a run-of-the-mill physicist, and perhaps for the same 
Teason—to preserve mental comfort. He maintained, at least in conversation, that he 
had heard of no dream event which contradicted any physical law. As for Freud’s 
concepts of symbolism, condensation, and regard for presentability, did Alexander 
repress doubts they might suggest? When, in Alexander and Stout, Australian 
sturdiness clashed with Tyneside toughness, it was fun to be on the side-lines- 
Alexander once hauled Stout on to a platform, announcing: ‘Last week in London 
Mr Stout didn’t seem to hear some of my objections to his views on sense data. S0 


ve * shall hear perfectly tonight, I now give him a copy of the paper I am about 
o read. 


In 1923, the Seventh Internati 
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n’s rather wide-meshed address till, 
p- Janet did not join in the faint 
ut it could be cured!’. 

olitude still vouchsafes me a delightful 


a 


~e 


Personalities in the early days of the British Psychological Society 227 


memory of four candle-lit faces in a college hall. Conversing happily were Arthur 
James Balfour, Henri Bergson, Samuel Alexander and William Archibald Spooner, 
the voice who launched a thousand slips. He had finished his address by purring 
‘But I will not go on, or I might be tempted to say one of those things that people 
say Isay...’. 

Who ever spoke of social psychology at those meetings? Almost all laboratory 
experiments attempted to answer questions framed with no social implications. 
Usually they employed persons, as often as not undergraduates, who, unless de- 
fective in some one sense organ, were assumed to typify mankind in general. ‘Other 
things being equal’, prefacing a conclusion drawn from an experiment, was sometimes 
a face-saving clause, obscuring the fact that other things usually weren't. And in 
textbooks of general psychology, the chapter headings were apt to be Instincts, 
Emotions, Volition, Language, etc. David Katz remarked to me, about 1935, that 
psychology textbooks written by Germans, French, Americans, English, even Japan- 
ese, might have almost similar general headings. There were, of course, signs that the 
study of individual differences might soon be very important: Binet’s account of 
Marguerite and Armande, Stern’s of the conflicting testimony of witnesses of the 
same event, the story of Helen Keller, the descriptions of lightning calculators and 
chess players. But social psychology ? 

It was not easy to distinguish the aims of early social psychology from those of 
sociology. As Hadley Cantril pointed out in his article “The Social Psychology of 
Everyday Life’, it seemed then to be the social psychologists who loved grey generali- 
zations and shied away from concrete examples, which—it seems hard to believe this 
today—were supplied by some sociologists. (There are still prominent students of 
society who never seem really to have liked or approved the existence of actual 
persons.) McDougall’s Introduction to Social Psychology had not appeared yet. Mental 
tests and factors were still being described and discussed as interesting developments 
of theory. Who could have foreseen the day when, at least according to the Press, the 
phrase ‘eleven plus’ could be used to a child in the minatory tone with which sadistic 
nurses pronounced ‘Boney will get you!’, when Martello towers were rising on the 
south coast? 


T doubt ifin the early days of the Society many psychologists thought of themselves 
as particularly useful, in the narrow sense of that word. Some had heard the Cambrid. 

mathematicians’ toast: ‘And may this discovery never be of any use!’ The fashi = 
able assertion: ‘I study this because it interests me’, may have seemed rea: able 
enough. In those days it occurred only to livelier minds that psycholo sia et He 
have something to say concerning the mentally deficient, the blind and deat ‘Bubs : 
many, 1914 meant the end of non-useful speculation. The utilization of cal = 
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reasons are not far to seek. As soldiers these people had been studied—in some ways 
they were a captive collection—but not as civilians anxious to begin a new life. 
Before 1919, for four or five years I had lived with, and observed, in England and 
Germany, hundreds of psychotic and psychoneurotic persons—to me the arbitrary 
Procrustean lopping off of ‘psycho’ still seems unjustifiable for scientific reasons— 
and even off duty the few acquaintances I made were living in abnormal war conditions 
(I had no need to read imaginary accounts in the spate of post-war novels). Emerging 
gradually into ‘peace’, I formed the impression that psychologists would probably 
focus their attention on infants, children, subnormal and disturbed minds, delinquents 
and criminals, and that, while stimulated by Freudian theories, there would be much 
talk of envy, hatred, malice and uncharitableness, little attention would be paid to 
friendly, laughter-loving people who got on with parents or children and seldom 
went to psychiatrists or to prison, and whose antics were not sufficiently bizarre to 
attract the attention of Somerset Maugham or Noel Coward. 

McDougall revived an old interest in London life, and Trotter’s 
in Peace and War introduced me to concepts of the sensitive 
related to J ung’s introverts and extraverts. Trotter’s picture of the university don, 
protected from the rigours of ordinary—if not of college—life, so that he might think 
valuable thoughts about life in general, I still find Suggestive. Such reading en- 
couraged a critical approach to any account of behaviour which ignored the social 
moulding, especially through speech, of all human actions. 

A few psychologists were grasping the social-psychological undertones in Fred- 
erick W. Taylor’s bull-at-a-gate bash at Motion Study, and the resistance of some 
economists and trade union leaders to ‘Scientific’ Management. (Science, what crimes 
are committed in thy name!) But the popular interest in y 
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THE CONCEPT OF CONSCIOUSNESS 


By CYRIL BURT 
University College London 


The object of the following paper is to criticize the current practice which takes behaviour rather 
than consciousness to be the defining characteristic of psychology. It is argued that consciousness 
must be regarded as a generic term covering (i) certain specific relations (e.g. intuitive awareness 
and (ii) certain specific contents (e.g. sense-dat 
and contents are directly given; both are unique phenomena of sufficient importance, practically 
as well as theoretically, to deserve systematic study in their own right. The methods available 
for studying them necessarily include introspection; and this, it is contended, is as valid as any 
other mode of observation. Detailed instances are given, showing how the neglect of intro- 


spective procedures leads to descriptions of human behaviour which are not only incomplete but 
frequently misleading. 


, 
a, mental images, feelings, etc.). Both relations 


iT. CURRENT CRITICISMS OF THE CONCEPT 


‘The time has come when psychology must discard all reference to consciousness, 
and need no longer delude itself into making mental states the object of observation; 
its sole task is the prediction and control of behaviour; and introspection can form no 
part of its method.’ Nearly half a century has passed since Watson (1913) thus pro- 
claimed his manifesto. Today, apart from a few minor reservations, the vast majority 
of psychologists, both in this country and in America, still follow his lead. The result, 
as a cynical onlooker might be tempted to say, is that psychology, having first 
bargained away its soul and then gone out of its mind, seems now, as it faces an 
untimely end, to have lost all consciousness. 

In the hope of rescuing it from the threat of extinction, I want, if I may, to enter a 
plea for the reinstatement of consciousness as a useful and necessary concept, and 
at the same time try to rehabilitate introspection as a valid scientific procedure. 
The natural starting-point will be a brief examination of the arguments commonly 
advanced in support of the opposite doctrine. They have been re-stated in up-to-date 
form by several American writers (see Mandler & Kessen, 1959, and refs.), and, more 
recently still, by Mr Broadbent in his book on Behaviourism (1961). 

Watson’s contentions were by no means new. 
recognized that, without the challenge of an all-out attack, and the emphasis imparted 
by somewhat sweeping overstatements, his criticisms were likely to attract but scant 
attention. Nor can anyone seriously doubt that much of his indictment was at that 
time fully justified, and that his behaviouristic methods have since produced a 
prolific crop of results in various fields of psychology. Nevertheless, this of itself is not 
enough to warrant a wholesale taboo on all introspective methods and all intro- 


spective concepts. What then are the grounds that are still put forward for 
drastic prohibitions? 


(1) Of those mentioned by Broadbent, the first, ai 
was the series of apparently insoluble controver 
approach had given rise. ‘Instead of an ever-growing system of facts and generaliza- 
tions,’ says Watson, ‘what introspection has engendered is merely a 
increasing chaos of conflicting reports and speculative theories.’ 


But, like most revolutionaries, he 


these 
nd the earliest in point of time 


sies to which the introspective 


progressively 
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James had already complained, was ‘not science; it is not even the hope of a science’. 
Broadbent cites two such controversies as typical—the protracted debate between 
German psychologists over the possibility of imageless thought and the wrangle 
among American psychologists over the James—Lange theory of emotions. To psycho- 
logists in this country, impressed as they had been by Galton’s work on individual dif- 
ferences, such diversified pronouncements seemed only natural: the error lay simply 
in the fact that each of the protagonists implicitly assumed that his own experience 
must be typical of everybody else’s. 

(2) The argument that one most frequently hears today seeks to go deeper, and is 
based on a special theory of scientific methodology. Science, it is maintained, deals 
only with events which are ‘public’, that is, accessible to any observer. Conscious 
states from their very nature can be accessible (if at all) solely to the person who owns 
them; they are ‘private’, and consequently ‘lack the certainty all scientific data 
should possess’. What X calls his ‘feelings’, his ‘sensations *, and his ‘mental images’ 
can be inspected by no one but X himself. All that other psychologists can observe 
are X’s own overt responses to various stimuli—his gestures, his vocal or sub-vocal 
utterances, his internal visceral changes—in short, X’s ‘behaviour’, ‘The fallacy’ 
says Broadbent, ‘in asking a man to describe the contents of his mind is that his 
words cannot convey directly how he feels. If I say I experience “mixed feelings”. 
nobody can prove or disprove the accuracy of my observation. ... This means that we 
must reject all concepts that are not defined by any operation.’ 

Both these arguments are anything but conclusive. To begin with, no scientist out 
side the field of psychology, not even Bridgman himself, would today support the 
thoroughgoing doctrine of operationism propounded thirty-five years ago;* and it 
would be much easier to quote or construct good operational definitions for the tech- 
nical terms employed by introspectionists than it would be for some of the newer con- 
cepts introduced by contemporary physicists. But this is a minor issue, What I aM 
most anxious to challenge is the widespread assumption that, before any phenomenon 
aon be accepted as a scientific datum, we must (like the Grand Inquisitor in The 
Gondoliers) feel ‘no probable possible shadow of doubt, no manner of doubt whatever’ 
a the legitimacy of its claim: in short, that science must insist on certainty- 
_ aere 18’, says Broadbent, ‘no other way besides the behaviourist way of attain- 
ing shail knowledge about other men’ (my italics). But not even ‘the behaviourist 
way ean achieve certain knowledge’. Nor would any branch of empirical science be 
etn oA at such a guarantee. Dr Taylor (1958) cites Newtonian astronomy- 
aw af ean ere) ha ry ene ith Ben pes ni 
absolute certainty; but the sialon ta ieunueetiee on aie be 
and the verification of the conclusions eee Seven ‘ist thts atellar Lanne 

: , ‘ must be decided by personal observation; and 

no observations are infallible. In a.p. 1054 a Chinese ‘ oh ? ipi ded 
ese ‘sky-watcher’ at Peiping recorde 

that he had seen a new star, of such brilliance that it was visible even in daylight, 

flare up in a corner of the constellation that Western astronomers have christened 

* Psychologists appear to think that o 
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eminent p) y a the operational viewpoint is not really a genuine product of physics; it is the echo, in 
the precincts of physical science, of that curious and typical American doctrineknown as “ behaviourism” 
(A. O’Rabilly, 1938, chap. XIV, ‘Operations and Concopta’). em 
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the Bull, at the very spot where we now find that powerful radio-emitter known as the 
Crab Nebula (De Mailla, 1785). Since we cannot unwind the reel of time, no one today 
can ‘prove or disprove’ his observation; yet every astronomer accepts it. All that an 
empirical science requires, or indeed can hope for, is that what an observer reports 
shall, when duly weighed in the light of what we can infer about his reliability as an 
observer or reporter, and of all the other relevant facts, seem highly probable. 
However, the heart of the argument lies in the distinction between what is ‘private’ 
and what is ‘public’. The distinction is applied at two different levels which are 
usually confused. First, it is argued that a person’s inner experience has to be 
described in words which he alone understands, i.e. in a ‘private’ language. To some 
extent this is true. J know what I mean by red; but you cannot know what I mean by 
it, since my colour sensations may differ from yours. Nevertheless, though you can- 
not know for certain, it remains highly probable that, unless there is positive evidence 
for some rather abnormal variation in the brain and sense-organs of one or other of us, 


your interpretation of the word will be much the same as mine. Thus, even if the ex- 


periences are private, the language is public so long as it can be understood. Indeed social 
intercourse would be utterly impossible if a man’s words did not ‘convey how he 
feels’.* 

More frequently, however, the behaviourist’s distinction refers not to the language, 
but to the objects or events which the language describes. I and I alone, it is said, can 
observe my inner experiences. Hence, it is maintained, such experiences cannot be 
data for a ‘scientific psychology’. But surely as thus interpreted the distinction is 
based on the falsest of false antitheses. In no other branch of science would the mere 
fact that only one man can observe a given phenomenon be offered as a sound 
a priori reason for rejecting it forthwith. Strictly speaking, every first-hand observa- 
tion is necessarily ‘private’. Whether certain observations are treated as ‘public’ 
turns not on their specific or intrinsic nature, but merely on the context. X is asked: 
can he or can he not detect a faint point of light somewhere near the centre of a dark 
field. He answers ‘Yes’. If the field is the field of a 4-inch telescope, and the faint 
point of light is presumed to be one of Jupiter’s smaller satellites, then what is observ- 


ed is said to be ‘public’. If the field is the far end of a psychologist’s dark-room, 


the experiment is intended to determine the subject’s threshold for visual sensation 


then what is observed is said to be ‘private’. Nevertheless, when astronomers are 
permitted to accept such observations at their face value why should psychologi 

; > J ogists 
be forbidden to do so? me _— 


The behaviourist does not wholly rule out experiments undertaken to determine 
such things as sensory thresholds; but he insists that the threshold shall be recarded 
as a threshold for ‘producing a reaction’ not for ‘producing a sensation’. pe such 
experiments are sanctioned only when it is possible to make objective checks—e.o. by 
‘a catch trial. ..to make sure that the man will always say “I see nothing” oe, 
show him nothing’. In the case of mental images and of feelings’ (i.e. pleasure pa 
pain in the sense of unpleasure) we have no such means of ‘checking the exact box 
daries between the situations which a man describes in one way (e.g. by an aiecsctie) 


* The view that experiences as such are incommunicable seems to be derived fr 
: f ‘om. ti rly 
nouncements of certain members of the so-called Viennese Cirele; of. Schlick (1918) axa Gent ne Re 
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and those which he describes in another (e.g. by a negative)’. Here, says Broadbent, 
lies the ‘fatal weakness’ of all such introspective studies.* 

Our American contemporaries make much the same points. ‘What a man tells us 
about his emotions or sensations—whether he himself is a psychologist or not—must 
be viewed, not as the statement of a scientific observation, but merely as part of his 
total behaviour....Every therapist knows that a patient’s statement “I am not 
angry”’ is not equivalent to the statement “The patient is not angry”; often indeed 
such verbal behaviour may be used as a datum for the conclusion “The patient is 
angry”.’ Introspective statements about feelings, such as ‘I feel happy’ or‘ X feels a 
pain’, we are told, are ‘not statements in psychology’ or ‘stateme 
psychological variables’. ‘The language of the subject and t 
must be kept strictly separate.’ For simplicity the psychol 
say a human being ‘sees’ something; but such expression, 
the strict understanding that ‘in the language of psychology “see” is defined accord- 
ing to the principle that “S sees 0” means, when presented with the stimulus X, 8 
reacts by saying “I see 0”? (Mandler & Kessen, 1959, pp. 35f.; ef. Bergmann, 1950, 
pp. 485f. and Skinner, 1957). For psychology ‘8’, the subject, thus becomes nothing 


more than a stimulus-response machine: you put a stimulus in one of the slots, and 
out comes a packet of reactions, 


Meanwhile, what of the patient himself? 


nts about genuine 
he language of psychology 
ogist may be permitted to 
S can only be tolerated on 


In the midst of the word he was trying to say 
He has softly and suddenly vanished away; 
for what appeared to be a psychical Snark turns out to be 


aeronee Cl I A just a mechanical Boojum. 
3ut by this time it is, I think, plain that a 


it is, It ll these reservations and qualifications are 
little more than linguistic subterfuges, They save the behaviourist’s face: but they 


misdirect our attention. When a patient says that he “feels a pair > on that. atter sm 


injection of morphia he ‘now feels happy and comfortable’, or again, when a volun- 


teer, after taking a dose of mescalin, declares that she is witnessing ‘a glorious 
2 5 


panorama of colour and hears the angels sing’, or after 40ng of LSD-25 can ‘see 
with pointed tridents’, surely the 
fact (or should we say the high probability) 


do see, hear, or feel what they descri ‘ 
¥ i f escribe, not tha 
they exhibit this or that ‘verbal behaviour’, . 


vey directly’ the intrinsic nature of a man’s 
‘convey directly’ the intrinsic nature of anythi Ag ‘ 
same vague words to describe different experie 
by different names’, that might be said of the p 
man in almost every field of discussion, 


However, when psy: chologists like Myers or McDougall spoke of introspection, they 
were not thinking of the incidental remarks made by patients to the therapist, but of 


the reports of skilled and practised observers, trained t, 
equipped with a special scientific terminol 


0 hat he does not fi i it or 
i eople 1 or a moment wish to deny 
ignore the notion that other people beside ou: ‘selves can hear, see, feel, or think: he merely holds that 


psychology is not the proper place to mention or dise ‘S such inner Processes. His guiding principle seems 
to be that of Machiavelli's ideal philosopher: ‘Odi, vedi, e taci, se vuoi vivere saviamente’. 
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obachtung developed by Wundt and his co-workers in the psychological laboratory. 
The words and phrases which Watson and other behaviourists would have us abjure 
—sensation, after-image, memory-image, feeling, and the like—were used in a techni- 
cal and somewhat Pickwickian sense, rigorously defined by explicit interpretations. 
The objection that subjective terms are “by their very nature obscure, elusive, and 
ambiguous’ has been grossly magnified. Most students find the words that Watson 
wishes to ban far more intelligible than his own circumlocutions or the recondite 
phraseology coined by later behaviourists— sign-gestalt-expectations’, ‘demanded 
type of means-or-goal’, and so on—even when these are scrupulously defined. Few 
readers would want their favourite novelist to translate his “subjective nomenclature’ 
into a behaviouristic idiom; and all that the introspective psychologist seeks to do is 


to apply the scientist’s techniques to the novelist’s material, and refine and standardize 
the novelist’s improvised vocabulary. 


(3) But it seems clear from various incidental remark: 
motive influencing the champions of behaviourism in their selection of concepts has 
its roots in certain tacit assumptions about what kind of concepts are admissible in 


other natural sciences. The smear-word which Watson most frequently applies when 
he wishes to deny or deprecate some particular concept is ‘unscientific’ ; and in decid- 
ing what is and what is not ‘scientific’ his criteria are plainly derived from his early 
training in the physical and biological sciences as they were understood towards the 
close of the nineteenth century. Psychologists who talked of consciousness and con- 
scious states were, so he contended, ‘professing to discover something immaterial 
and wholly outside the world of natural phenomena’. That world, it was supposed, 
was essentially a mechanical system, made up of material particles and inexorably 
governed by a few simple causal laws. Into such a scheme Procrustes himself could 
not fit the concepts of the introspectionist—concepts such as ‘will’ or “pur 
which claim to produce effects in defiance of causation, or such as ‘sensations’ and 
‘images’ which produce no causal effects at all and whose own causal origin is wrapped 
in mystery. Accordingly, like Milton’s fallen angel, Watson is firmly resolved 


To exclude 
All spiritual substance by a corporeal bar. 


The theory that ensues has all the appeal of a trim, tidy, easily intelligible system 
with everything all neatly buttoned up. But unfortunately relativity and quantum 
theory have meanwhile undermined the whole structure. Today no reputable 
scientist accepts its oversimplified assumptions. And the physicist himself is the first 


to emphasize that the schemes he constructs are neither final nor complete: they ar 

models that symbolize reality, not photographs that reproduce it,# a 
(4) There is, however, a small but growing band of behaviourists, who now incli 
to accept this newer standpoint. They prefer to rest their creed on a intaricesial 
principle of methodology which throughout the twentieth century has play 7 “ 

effective part in the formulation of physical as well as of psychological tae ig 
namely, what psychologists call the prin, f i ha 


: ciple of parsimony and logicians have nick 
? e y + . Py a = - = Ga 
named Oceam’s Razor. As ordinarily stated, it maintains that the number of basic 


s that the most powerful 


pose’ 


* In support of this pronouncement one could cite pass 
Heisenberg, Schrédinger, Whittaker, Bohr; but T suppos 
past President of the Royal Society (Hinshelwood, 196 
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concepts and assumptions should be reduced to the barest minimum. Russell has 
extolled it as ‘the supreme maxim in scientific philosophizing *, ‘Minimizing axioms 
has long been a guiding precept with mathematical and geometrical theorists; and the 
practical appeal of the Newtonian system, particularly as re-shaped by the mathe- 
matical physicists of the eighteenth and nineteenth centuries, arose largely from the 
ingenious way it succeeded in embracing a vast and varied mass of observable pheno- 
mena in a single deductive scheme derived from an amazingly small array of funda- 
mental concepts and axiomatic ‘laws’. 

In the field of psychology the most ambitious achievement attained by the applica- 
tion of this methodological principle has been the deductive system outlined by Clark 
Hull (1952). Yet he himself has recorded how unexpectedly difficult he found it to keep 
his final list of concepts and postulates down to a plausible minimum. One of his later 
formulations contains at least eighteen postulates and 


sive scheme, the tendency of his behaviouristic succes 
than to reduce the number of their basic concepts, 
In my view the attempt to construct a comprehensiy. 
system, derived from a minimum list of concepts 
can be reasonably undertaken only when the sci 
matics or mechanics, arrived at a highly developed stage. Otherwi 


e and coherent axiomatic 


Scientific disciplines, 
I submit then that none of the behaviourists’ arguments really prove what they set 


advance of psychological inquiry. I am all for a kind of psychological passport 
officer, who shall scrutinize the credentials of the vast crowd of popular concepts, 
which, more than in any ch sence, are apt to intrude from the common dis- 
cussions of everyday life. Bu the behaviourist’s criteria seem to me as unfair as they 
are old-fashioned. 

However, if anyone proposes, as I have done, to allow the re-entrance of words like 
‘consciousness’, which appear in no other scientific vocabulary, it is incumbent on 
him first of all to explain precisely what he understands by such terms. 


Consciousness Exist?’ (1902). He reached the Surprising conclusion that it does not- 
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But throughout his discussion he takes it for granted that the word ‘consciousness’ 
denotes a special kind of substance, or, as he termed it, a ‘stuff’. That indeed had been 
the tacit assumption of most of the older psychologists, including not only those 
whom James attacked, but James himself in his earlier writings. Occasionally, how- 
ever, the term was interpreted as the name either of some specific activity or process, 
or of a specific property or attribute, of some particular substance, e.g. of the individual 
organism or of the material brain. And certainly, even though we reject James’s own 
alternative, there can be little doubt that all these earlier interpretations present 
insuperable difficulties and have proved to be untenable. 

Modern scientific arguments are no longer couched solely in terms of substances 
and their properties or processes; they also include the category of relations. And the 
view I myself have put forward (Burt, 1960 and refs.) 
forms necessarily implies a specific relation between ( 
said to be conscious and (b) something else which he 
When, for instance, I ‘see’ a rose or ‘smell’ 


is that consciousness in all its 
a) someone or something who is 
, She, or it is said to be conscious of. 
its scent, when I ‘hear’ a noise or ‘feel’ a 
pain, the verbs that I use really designate various instances of a unique kind of rela- 
tion for which the most convenient name is perhaps ‘awareness’. It is a two-term 
relation; but, as in so many cases, the nature of the terms is somewhat elusive. Since 
the relation is asymmetrical, we need a different label for each. Let us provisionally 
dub them the ‘subject’ and the ‘object’, respectively. In the examples cited the 
‘subject’ is indicated by the pronoun ‘I’—a word which may denote either what 
would commonly be called my ‘self? or my ‘mind’, or what the physiologist would call 
my ‘brain’, or possibly just the passing thought: its precise character is a matter for 
psychological examination. The ‘object’ of the awareness seems in some cases to be a 
physical ‘object’, i.e. a ‘thing’, or at least a part of its surface, as when I see a red 
tomato or a silver spoon; in other cases, as when I feel pain from pricking myself with 
a pin, the mental object seems to be caused by the physical object rather than to form 
part of it. However, my purpose at the moment is not to discuss the problems of 
perception or the soundness of the sense-datum theory (on that see Burt, 1961 a), but 
merely to insist that what confronts us is in all such cases a specific type of relation, 

There are only two ways in which the psychologist can avoid introducing some such 
concept: first, to deny or deliberately ignore its existence, as Watson and the earlier 
behaviourists decided to do—a procedure so flagrantly inadequate that no competent 
writer today seems prepared to defend it; or secondly, to reduce all statements con- 
taining the word ‘consciousness’ (or one of its many onyms) to statements con- 
taining some more familiar type of relation. Explicitly or implicitly the notion of 
‘reduction’ is widely adopted in recent psychological writings (cf. Beremann 1954 
Hempel, 1952, Mandler & Kessen, 1959, especially pp. 114 and refs.); but the tidtion 
itself is seldom clearly or satisfactorily defined. By way of definition I suggest the 
following. If a proposition X is validly reducible to a proposition A, then (j) proposi- 
tions of class A must be on a lower epistemological plane than those of class X ss the 
sense that they involve fewer concepts, and (ii) X must be logically equivalent to A 
in the sense that (a) X entails A and (6) A entails X. 

In the attempt to reduce propositions about consciousness in this way, a wid 
variety of alternative relations have been put forward—causatio: - ° 


1, Ownership, resem- 
blance or correspondence, representation or symbolization, the relation of part to 
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whole, a temporal relation such as “compresence’, and even spatial relations such as 
‘contact’. In the end, however, each of these reductions seems to issue in much the 
same type of fallacy. Among psychologists and physiologists the favourite device is a 
reduction to the relation of causation. A ‘subjective statement’ such as ‘I see a red 
glow from the fire’ implies (so it is said quite rightly) an ‘objective statement’ such as 
“That fire causes a red glow’. The behaviourist usually prefers a rather more elaborate 
translation, e.g. ‘The stimulus, fire, causes me to react with an observable and distine- 


The crucial test is to reverse the implication. Does the statement ‘That fire causes a 
red glow’ (or any of these other versions) really imply ‘I see a red glow’? Plainly it 
does not; some further assertion is needed. 

Among contemporary philosophers the commonest mode of reduction is that pro- 
posed by Russell and most clearly described by Ayer (1954, pp. 122f.). ‘To begin with,’ 
he writes, ‘we do not accept the realist analysis of our sensations in terms of subject, 
act, and object....We do not deny that a given sense-content can be legitimately 
said to be experienced by a particular subject; but this relation of being experienced by 
a particular subject is to be analysed in terms of the rel 
another... -Accordingly, we define a Sense-content not as the object, but as part of & 
Sense-experience; and from this it follows that the existence of a sense-content always 
entails the existence of a Sense-experience.’ Later he changes the name, a 
a relation of belonging. When you or I say we ‘experience’ this or that sense-content, 
all that we imply (so one gathers) is that this and other sense-contents ‘belong to the 
sense-history of the same self’—a phrase which is interpreted to mean ‘all such sense- 
experiences contain organic sense-contents which are elements of the same body’. 

Now, to begin with, the notion that the ‘elements’ of which the ‘body’ is composed 
are “sense-contents’ is one which only a convinced phenomenalist. could accept: it 


notion of ‘belonging’ is a little puzzling. Since it is said to designate a ‘symmetrical 
relation’, it must apparently mean, not ‘being a part of which the sense-history con- 


stitutes the whole’, but “being a part of Some more general whole of which the 
organic sense-contents are also @ part’. 


‘I see a brown dog’ may plausibly be sa, 
“content ”’ which is part of a wider whole 


imply ‘I see a dog’. 
However, most writers who have used the word ‘bel 
the relation of possession or ‘ownership’, Now in 
such expressions as ‘I have a pain in my finger’ 
to mean ‘I (that is my body) possess a pain’, 
cannot possibly be used in this fashion. The 
‘have’ is only permissible where the following 
tion. We can speak of ‘having a meal’ or ‘a, wash’, because the nouns themselves imply 
the actions of eating or of washing, and such actions involve relations. Similarly the 
word ‘pain’ connotes something that ig consciously felt. But with other types of 


onging’ intend it to designate 
popular parlance we frequently use 
: Where the verb ‘have’ could be taken 
But a phrase like ‘I have a red glow 

Treason is plain. This idiomatic use of 
noun itself implies some kind of rela- 


7 —_—— 
oe 


—— 
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noun we are obliged to insert a word which explicitly indicates some sort of conscious- 
ness: we are therefore forced to say ‘I have the sensation of ared glow’. Ayer himself 
in this context always speaks of ‘sense contents’. Thus the equivalence of the two 
types of relation is really effected by covertly transferring the notion of consciousness 
from the word which explicitly describes the relation in the first statement to the word 
which implicitly describes the relatum in the second.* 

After all, consciousness in the sense of ‘being aware of? is essentially a form of 
knowledge.} Indeed it is the most fundamental form of knowledge: without it 
observation, which every scientist including the behaviourist automatically postu- 
lates, would be impossible. When I am aware of a red glow over there, I know that 
something is (or at least seems to be) over there, and J also know its distinctive nature, 
namely, that it is a glowing red. Since knowing is neither a substance nor an attri- 
bute, the only logical category under which we can subsume it is that of relation. 
Hence to deny that there is such a relation between the knower (i.e. me) and the 
known (i.e. the red glow) is tantamount to denying the very possibility of knowledge. 
Indeed, it lands us in the self-contradictory situation of saying ‘I know that I can 
never know’. 

The arguments that I have used in refuting the attempt to reduce the relation of 
awareness to a relation of causation, or of part-and-whole, or of belonging, can be 
used of all the other modes of reduction that have at one time or another been pro- 
posed. And, to clinch the matter, we may note that, as Russell (1921, p. 76) rightly 
points out, ‘we are not only aware of things, we are often aware of being aware of 
them’. Should anyone ask whether I am sure that I see a red glow, I can confidently 
reply, not only that [am seeing it, but also that I know that Iam seeing it. I conclude 
then that the concept of consciousness in the sense of an irreducible relation of aware- 
ness is a concept that we can neither exclude nor exchange, if, as psychologists, we 
are to give an adequate account of human life and behaviour. 

Now it is not difficult to show by carrying the analysis a few stages further that 
immediate awareness is by no means the only species of cognitive relation: knowing 
in the sense of savoir is a different type of relation from knowing in the sense of 
connaitre. Older psychologists used also to include such processes as remembering, 
imagining, judging, and inferring under the same generic heading. Moreover, 

* In a later publication Ayer (1954 b) reco 
content’ or ‘sense datum’ without introducing some transitive verb like ‘seeing’, 
implies the relational notion of awareness. Accordingly he 
it denotes something that ; appears’; and by this (so he presently explains) he means ‘something theiti is 
sensibly present’. But this substitution of an adverb for a verb no more eliminates the reference to a 
relation of awareness than the substitution of the phrase “temporally subsequent’ would eliminate the 
reference to a relation of time. We only talk of something ‘appearing’ when we think of it as actually or 
hypothetically appearing ‘to someone’, where the preposition now indicates the relation. The relational 
view of consciousness has been criticized both by Russell (who formerly accepted it) and more recently by 
Ryle—but solely as part of the sense-datum theor Broo 


u y- Since I do not accept that, theory, their objections 
aro largely irrelevant. I have, however, discussed them elsewhere (Burt, 1960, 1961b). 


+ Some writers have denied that awareness can legitimately be regarded as a form of knowledge; but 
that is only because they deliberately define the term ‘ knowledge’ so that awareness is excluded. The dic- 
tionaries, however, all recognize the sense I have adopted, as well as the more special senso of ¢ 
that’. As has often been pointed out, the English verb ‘know’ does duty for what in o 
Greek, Latin, German, French, and Welsh—is expressed by two or more different ver 
largely to avoid the side-issues that are ed by using the simpler but more 
the earlier introspectionists substituted the somewhat ped 
more comprehensive concept. 

16 


it may 


gnizes that it is difficult to avoid defining the phrase ‘sense 


‘hearing’, ete., which 
suggests that we should interpret it by saying 


knowing 
ther languages— 
‘bs. It was indeed 
ambiguous word ‘know’ that 
antic term ‘cognize’ or ‘ cognition’ to denote the 


Gen. Psych, 53, 3 
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be plausibly argued that there are other genera of conscious relation besides be 
cognitive: there are, for instance, ‘affective’ relations such as being pleased with, anc 
‘conative’ relations such as wanting or desiring. Situations in which one or more of 
these conscious relations occur differ profoundly from those studied in the physical 
sciences. Such situations therefore must be studied in and for themselves. When so 
studied, they display certain regularities, and are in some measure predictable. 
Hence their investigation is plainly a task for science, and the appropriate science 
will naturally be what has traditionally heen termed psychology 


II. Tur yeep ror INTROSPECTION 


In the investigations I have just mentioned four main groups of problems seem to be 
involved: first, the nature of the various conscious relations; secondly, the nature of 
the proximate objects of such relations—i.e. what some writers have termed the 
‘contents’ of consciousness ; thirdly, the relation of these objects to physical objects; 
and finally, the nature of the subject of these relati 
to think of that subject as a material organism 0 
“psychic factor’ (to use Broad’s expression), or as some joint or composite entity. To 
investigate these various problems would scarcely be possible without employing that 


particular type of observation known as ‘introspection’, Introspection is necessary, 


fore, but also because it alone can 
O answer them, However, as many 
ntered the field since introspective 
O justify their revival by citing a few 


—the j painter, for example, in problems of colour vision, and of the 
musician in those of sound. And there are ma 


have been established by procedures that bar 


the tongue and larynx, often too slight to be. dete 


ctable even by the most delicate 
instrumental devices’ (Watson, 1931 ). 


nd when we turn to investigate mental 
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processes on their higher and more complex levels—notably those of creative and of 
logical thinking—we find the use of introspective methods still more illuminating. 

There are no doubt many areas of research—for instance, those of animal psycho- 
logy—where such techniques are out of the question, and where introspective terms 
may prove misleading. Nor would I deny that even in human psychology much may 
be learnt by treating man as just another animal or even as a mere electrochemical 
machine. Nevertheless, human beings are neither rats nor robots. And where 
‘internal’ self-observation is available as an adjunct to the ‘external’ observation of 
overt behaviour, the marriage of the two is bound to be far more fruitful than the 
adoption of either to the exclusion of the other. 

But science is more than the sheer accumulation of facts and problems. The theoreti- 
cal psychologist wants to understand behaviour; the practical psychologist to forecast 
anddirectit. As Watson(1919) putsit, scientific psychology has two aims—‘ to predict 
human activity with reasonable certainty and to formulate principles whereby human 
activities can be guided and controlled’. Let us then accept his own criteria, and 
consider how far the introspective study of conscious processes is likely to assist these 
aims. Once again, space will permit only a cursory glance at a few 
examples. 


When I have to report on a child referred for examination as a potenti 
or neurotic, I 


of the more typical 


al delinquent 
should be quite unable to offer any trustworthy prognosis after merely 
observing his behaviour and noting his ‘verbalresponses’. My first step is to gain some 
insight into his private thoughts and emotions. These I infer and interpret partly on 
the basis of my own self-observation and partly from the results of comparable 
observations on other children. The more fully the child himself is able to introspect, 
the easier it is to secure revealing clues as to his conscious and unconscious motiva- 
tions. And the value of such an approach is clearly demonstrated by the follow-up 
results obtained from different clinics. For much the same reason it is almost impos- 
sible to direct or control the activities of children or young people with genuine 
understanding unless we adopt introspective methods and introspective concepts, 
The study of mental imagery, for instance, turns out to be of great practical as well as 
theoretical importance—notably in educational and vocational guidance. The most 
striking instance perhaps is to be found in remedial work on disability in reading (for 
details see Burt, 1962a). . = 
The rule that all introspective terms must be ex 


punged from the a 
‘objective psycholo, - ee 


gy’ has played havoe with the interpretation of mental tests and 
mental factors. In the early days of such research no investigator would have claimed 
that some new test or factor really measured this or that particular ability, until h. 
had first checked his conclusion by securing introspections from his subjects Today 
such identifications are commonly made simply on the basis of some hypothetiag! 
preconception—often quite differently by different interpreters. And in almost eve’ 
field of cognitive psychology—in the study of colourblindness, of sensitivity to noi . 
of artistic creativity and musical appreciation, of the processes of thought and cam 
ing, to pick but a few of the most recent examples—t a 


: is obsessive psychophobi 
to the most far-fetched and misleading periphrases m ee 


nee erely to express what: are egsen- 
tially psychical characteristics in purely behaviouristic terms. It is, however, on the 


motivational side rather than the intellectual that the gulf between the introspective 
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method and a strict behaviourist approach is most conspicuous. ‘Will ’, ‘purpose’, 
‘conation’, these are the concepts which Watson singled out for his most ruthless 


“If you think we are waxworks’, said Tweedledum to Alice, ‘ you ought to pay.’ And 
Watson has to pay a heavy price for his strict adherence to mechanistic principles. It 
makes nonsense of every form of applied psychology. Educational psychology, voca- 
tional psychology, criminology, and psychotherapy—all become impossible if we are 
to look upon men and women, patients and pupils, as mere automata, devoid alike of 
reason and feeling. Even in laboratory research on animal behavi 


red to say that ‘the nervous process 
€ nervous process which issued in 


, to abolish terms imply- 
Conscious state’, and to 
e than the mechanical 
lity of the attempt is patent. 


replace them by interpretations that ‘imply nothing mor 
operation of physical causes and effects’. But the futi 
The hypothetical “nervous processes’ or ‘excitations’ which the interpretation pre- 


. . . ’ 
Supposes are far more ‘occult’ than the conscious states whose mention is taboo’d. 
After all, feelings of satisfaction 


tenable. Asa principle of methodology—pa, 


it by assumption’. The phenomena of consciou 
they are undeniable facts which everyo 
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that of direct awareness—consciousness is a unique relation; it constitutes the basis 
of all observation, including the observations of the behaviourist himself. And the 
immediate objects of this awareness—the so-called ‘contents’ of consciousness—are 
the things we know with the highest degree of certitude. 

The behaviourists’ chief objection to descriptions and explanations involving a 
reference to the processes and contents of consciousness is that, even if we concede 
their existence, such processes and contents are from their very nature ‘private’ or 
‘subjective’. However, as we have seen, the popular antithesis between subjective 
and objective, between what is ‘private’ and what is ‘public’, turns out, when closely 
examined, to be at once ambiguous and misleading. What is commonly said to be 
‘public’ is known solely ‘by description’ (as the logician puts it), i.e. inferentially ; 
and the ‘private’ experiences of other persons are knowable in precisely the same way. 
Indeed, as modern physicists like Bohr and Heisenberg are the first to assure us, ‘all 


the raw material of our knowledge consists of conscious events in the lives of separate 
observers’. 


The behaviourist, as we have seen, goes on to argue that, for purposes of scientific 


study, what are usually regarded as mental events can always be reduced without, 
remainder to terms of physical events—‘responses of the organism such as can be 
described in the universal language of natural science’. By ‘responses’, it would 
appear, the behaviourist originally meant gross bodily movements such as make up 
what we should ordinarily call behaviour. With this limited interpretation, however, 
the proposed reduction is plainly impossible. We need to know what intervenes 
between the stimulus and the subsequent response; and here, so I have argued, intro- 
spection yields the most important clues. To avoid introspective concepts, however, 
later behaviourists preferred to postulate, in addition to ‘overt’ or ‘explicit’ responses 
(‘macroscopic behaviour’, as I have termed it), certain types of ‘internal’ or ‘implicit’ 
response—including under this phrase the molecular or submolecular processes of the 
brain or nervous system (‘microscopic behaviour’). But, even if we could demon- 
strate that there was in every case a complete one-to-one concomitance between 
Conscious processes and the corresponding nervous processes, we still could not 
identify conscious processes with their neural counterparts. We should still require a 
set of psychophysical laws stating how, in the various cases, the two were in fact 
correlated. 

In order to study how the various phenomena of consciousness ar 
physical processes introspection is essential. 
experience are both influenced by unconscious as well as by conscious processes, intro- 
spection alone is not enough. The arguments advanced by behaviourists to anions 
introspective techniques and terminology have no doubt served a useful purpose by 
drawing attention to their occasional misuse and their inevitable limitations 3 but they 
fail to justify any sweeping prohibition. The proposal of later behaviourists to permit 
introspective phraseology as part of the subject’s ‘verbal behaviour’ while excludine 
it from the language of ‘scientific psychology’ misses the vital point of the sultans 
report; and such a convention makes it meaningless to ask whether the subject is 
speaking the truth and impossible to discover what he really intends to assert 

The common complaint that ‘the efforts of the earlier introspectionists produond 
nothing but controversy and confusion’ is thus a reason not for abandoning intro- 


e related to 
Nevertheless, since behaviour and 
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AN EXCEPTIONAL TALENT FOR CALCULATIVE THINKING 


By IAN M. L. HUNTER 
Psychology Department, Edinburgh University 


This study explores tho highly exceptional ‘lightning calculation’ of a distinguished mathema- 
tician who has considerable understanding of his own calculative thinking. Each calculation is 
a temporally co-ordinated, rapidly flexible onleading which is both unitary and complex. Bio- 
graphically, it derives from prolonged and intensive practice fostered by circumstances in his 
upbringing and made possible by a large cognitive capacity which also manifests itself in other 
forms of intellectual achievement. During calculation, there are ‘leaps’ of varying compass; 
there is also notable absence of sensory-type awareness. Ongoing proceeds through apprehend- 
ing multiple attributes of the presented problem, deciding on some convenient and often 
ingenious calculative plan, and rhythmically implementing this plan while carrying through 
opportunistic telescoping and verifying of the ongoing activity. 


I. Intropvuction 


Prof. Alexander Craig Aitken, F.R.S., was born in New Zealand in 1895. He is a 
mathematician of recognized distinction who, since 1946, has occupied the Chair of 
Mathematics in Edinburgh University. He also calculates mentally with a skill 
which possibly exceeds that of any other person for whom precise authenticated 
records exist—samples of such records are to be found in Bidder (1856), Scripture 
(1891), Binet (1894), Mitchell (1907), and Jakobsson (1944). Although Prof, Aitken’s 
calculative skill has gained him a reputation both in Edinburgh and beyond, he 
rightly values it less than his more high-level, complexly creative intellectual accom- 
plishments. It is a professionally useful side-line which he is reluctant to sensational- 
ize, and only one of his published papers refers extensively to it (Aitken, 1954). This 
paper contains a talk given to the Society of Engineers on the art of mental calcula- 
tion. It also contains reports of calculations proposed by the audience during the 
talk. One of these reports may be quoted to indicate the high order of mental skill 
under consideration. 

‘Dr [H. G.] Taylor here asked for the squares of the three 


596, 777 and 983, each of which was correctly given almost instantaneously, 568 and 777 taking 
a little longer. Dr Taylor then proposed the four-digit numbers 3189 and 6371 

square was given in about 5 sec., the lecturer making a momentary error and correcting it in the 
first case... Dr Taylor here proposed [for square root] several of the previous numbers, namely 
251, 299, 418, 596, 777. In each case the Square root was given in 2 or 3 sce. to five significant, 
digits, with the remark that for 299 and 596 the last digit might be in excess, which it was. 
Dr Taylor then proposed [for square root] the four-digit numbers 3189 and 8765. In each case, 
the result, was quickly given to five digits’ (p. 298), : 


-digit numbers 251, 299, 413, 568, 


; in each case the 


‘The aim of the present study is simply to consider one relatively restricted class of 
Prof, Aitken’s calculative thinking and try to discover as much about it as possible : 
this class of thinking is decimalizing, that is, transfor 


ming a numerical fraction into a 
decimal. No attempt is made to advance any particular theory of thinking nor to 
give a rounded psychological portrait of this thinker whose intellectual achievements 
are remarkable even outwith calculation and mathematics. The aim is naturalistic 


description of a limited class of highly developed thinking activity. The study was 
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conducted by interviews and correspondence over a period of a year. Numerical 
problems were presented to Prof. Aitken and his solving of them was discussed at 


more; some were informal; some were tape-recorded. It is unfortunate that the 
; 


Problem 1. Decimalize 3 over 408. Pause of 6 sec, during which the data are slowly repeated. 
“Point 0, 0, 7, 3, 5, 2, 9, 4, 1, 1, 7, that’s as far as I can 80.’ These digits are spoken at a uniform 
rate of one every second. He is asked if he has reached the repeating period. ‘No, I could goon 
to it, I think, now. Yes; 1,1, 7, 6, 4, 7, 0, 5, 8, 8, 2, 3, now that must be it. 3, 5, 2, 9, and go on. 
The repeating period is sixteen digits.’ Again, these digits are produced at a steady rate of one 


every second. It was later remarked that this was a clumsy problem to present, for it was only 
1/136. 

Problem 2. Decimalize 2 over 63. Pause of 4 sec. during whic 
“Point 0, 3, 1, 7, 4, 6, the 
two per second, 


h the problem ig repeated. 
n the whole thing repeats.’ These digits are spoken at a steady pace of 


he last four digits. 
- during which the data are repeated. ‘Point 
9, 1, 7, 5, 4, 3, 8, 6, and I can’t carry it any further.’ He is asked why he does not take it further. 
‘Well, it’s just tiredness just now. If I were fresh, I could carry that further, I think. For 
instance, I said 6 and I know now that it’s 59, You see, I was beginning to approximate. It’s 


43859, I know that much now,’ 

These and similar tape-recordings reveal some features of the calculating. Most 
obviously and impressively, they show the speed of attaining solution and the ease 
with which an interrupted calculation can be resumed after a lapse of time (when the 
thinker Says he cannot carry an answer fi urther, he does not necessarily mean that he 
is literally unable to continue but, rather, that he fe 
further), These records show, too the charact, 
uniform pace of Speaking the answer; also 


els it unnecessary to proceed 
eristic initial pause and the relatively 
that, according to the nature of the 


that pause and pace are affected by warming-up and 
this, pace is a stable characteristic of answering any 
Same problem is presented at different times and 


752 as 8 times 94, then doing a 94th and diy 


two divisions together, Here is an example of 
submitted in writing. 


a 
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Problem 6. Decimalize 1/851. ‘The instant observation was that 851 is 23 times 37, I use this 
fact as follows. 1/37 is 0-027027027027. . -and so on repeated. This I divide mentally by 23. 
[23 into 0-027 is 0-001 with remainder 4.) In a flash I can see that 23 into 4027 is 175 with 
remainder 2, and into 2027 is 88 with remainder 3, and into 3027 is 131 with remainder 14, and 
even into 14,027 is 609 with remainder 20. And so on like that. Also before I ever start this, I 
know how far it is necessary to go in this manner before reaching the end of the recurring period: 
for 1/37 recurs at three places, 1/23 recurs at twenty-two places. the lowest common multiple of 
3 and 22 is 66, whence I know that there is a recurring period of 66 places.’ 

Six weeks later, he reports on the decimalizing of other fractions which have 851 as denomina- 
tor. ‘Certainly 15/851 and 17/851 would produce different reactions, For the first, I should have 
started at once to divide 0-405405405. . -by 23, three digits at a time. [This is the same basic 
procedure as before. 15/37 is 0405405 repeating.) The wiser course with 17/851 would be to do 
the corresponding thing upon 0-459459459459... [this is 17/37]; but the fact that 17 into 851 is 
so very nearly 50 would make me want to correct 0-02 by subtracting 1/851 of it, in my own way 
of rapid compensation. In fact I should have 0-0199765 in a flash; but could not continue so 
easily, since dividing by 851 and adjusting is not so easy as dividing straight on by 23. I spoke 
before about not changing horses in mid-stream. Here is a case where the choice would be made 


at once; I should in fact go ahead with division of 0-459459459, . . by 23, perhaps deciding to 
divide two digits at a time instead of three.’ 


In brief, Prof. Aitken was, for the purposes of this study, posed two kinds of 


problem. The primary problem was calculative, that is, thinking was directed to 
attaining a numerical solution, The secondary problem was introspective and ex- 
planatory, that is, thinking was directed to attaining a description of primary solving 
activities. An absolutely complete description was never possible: in part because 
much calculative activity was unavailable to self-observation, in part because much 
that was available could not be put readily into words. Nevertheless, these intro- 
spections and elaborations were far from meagre and appeared markedly self- 
consistent. In contrast to many ‘lightning calculators’, this thinker is a highly 
accomplished and creative man with wide general interests, he is accustomed to 
communicating with other people about abstract matters, and is professionally 
interested in studying mathematical and calculative thinking. So after completing a 
calculation, he is able to describe its main outlines and some of his subjective ex- 
periences; and, if need be, he can supplement this by re-working all or part of the 
problem, or by working a similar problem. Thus, throughout this study, heavy 
reliance was placed on what the thinker had to say 


» Some distinction must be made between 
formal and experiential description. The above report on problem 6 exemplifies a, 


formal report: it spells out a play by play Sequence of events in terms ofa socially 
shared language. It is informative, but it is also incomplete and even m ; 
for the relation between it and the actual calculation is rather 
tween verbal instructions for doing a conjuring trick or 
deft execution of these activities. Experiential reports 
periences during calculation, e.g. to visual] imaging if any. They are more difficult for 
this thinker to achieve; they are also more difficult to interpret. The Next sectio 

emphasizes formal self-descriptions, and experiential reports will be considered lates 


isleading, 
like the relation be- 
tying a shoe-lace and the 
refer to the thinker’s ex- 


II, FoRMAL CHARACTERISTICS oF MEN 


Each calculation proceeds, from start to finish, as a temporally 
unity: it is a progressive unfolding, Opening out, leading on. 


TAL CALCULATING 


extended, ongoing 
From the moment of 
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encountering the problem, there is continuous, dynamic extending of the numerical 
data. It cannot be over-emphasized that this onleading is a unitary activity without 
distinct break—albeit a unity which is complex, extended in time, and markedly 
rhythmic. In the interests of analysis, it is possible to consider now this, now that 
facet. It is especially convenient to isolate three main focal regions; but it must be 
stressed that these foci are artificially abstracted from a many-sided onleading in 
which the thinking of each moment is intimately bound to what has preceded and 
what is predetermined to follow. 

In so far as these focal regions can be discussed as separate phases of the dynamic 
onleading, they typically occur in the following sequence. (1) Apprehending the 
problem. Here the class of problem (e.g. decimalizing) and the numerical data (e.g. 
1/43) conspire to direct the initial mode of onlead. (2) Deciding the calculative plan. 
This phase emerges directly from the first and merely carries apprehending further 
by setting the main course through which leading on will continue. (3) Executing the 
plan. This leads on further still. 

Throughout these three phases, there are some striking general features. There is 
intimate familiarity with the constraints of calculative language: a rapid ease of 
converting one set of numerical attributes into other sets; a large repertoire of readily 
initiated calculative plans along with an appreciation of their implications for the 
problem in hand. There is large cognitive capacity: ability to carry through 
multiplicity of interrelated activities in a short space of time, to act complexly and 
still hold pertinent data securely ready for use when required. There is the use of 
rhythm to sustain and co-ordinate this complex onleading. Lastly, there is what 
might be called sense of propriety : a flexible, opportunistic deploying of resources, an 
ever-present feeling for what is most fit with regard to the immediate mode of leading 
on, the future outcomes of super-ordinate plans, the rhythm of thinking; all this in 
relation both to the data and to his own capabilities. 

The three foci mentioned above will now be discussed separately in more detail. 


(1) First phase: apprehending the data 
A number is apprehended as a multiplicity of numerical attributes and, so to speak, 
as bristling with signalling properties. This apprehending is immediate, simultaneous, 
and often autonomous. Regarding immediacy, the attributes issue from the thinker’s 
activities, that is, his perceiving or interpreting of the data; yet there is no awareness 
of activity any more than most people are aware of activity in, say, seeing two 


simultaneously. A Japanese paper 
al directions, continuing through ® 
nker, with attributes of a presented 


sand 40 squared plus 19 squared. He does not have 
her he must set himself to prevent such 


nf 
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apprehending. ‘If go for a walk and if a motor car passes and it has the registration 
number 731, I cannot but observe that that is 17 times 43. But as far as possible, I 
shut that off because it interferes with thought about other matters. And after one 
or two numbers like that have been factorized, I am conditioned against it for the 
rest of my walk.’ He sometimes finds himself squaring numbers which he sees, for 
example, on the lapels of bus conductors: ‘this isn’t deliberate, I just can’t help it’. 
Such autonomous activity was certainly absent before the age of fourteen years and 
exists now as a result of long persistent curiosity about numbers. ‘It is a good exercise 
to ask oneself the question: what can be said about this number? Where does it 
occur in mathematics, and in what context? What properties has it? For instance, is it 


a prime of the form 4n+1, and so expressible as the sum of two squares in one way 
only? Is it the numerator of a Bernoullian num 


ber, or one occurring in some con- 
tinued fractio 


n? And so on. Sometimes a number has almost no properties at all, 
like 811, and sometimes a number, like 41, is deeply involved in many theorems that 
you know.’ He has pursued this sort of exercise for half a century, deliberately and 


enthusiastically in the earlier years and later out of habit and the circumstances of 
his mathematical occupation. 


The readiness with which 
illustrated in the following 
task was to state whether it j 
there was no clearly percep 


a presented number leads on to numerical properties is 
excerpt from a tape-recording. For each number, the 
S prime or, if not, to state its factorization. In each case, 


tible pause between question and answer, and certainly 
no pause long enough to be measured by stop-watch. 


*Q. 963, 


A. Nine goes into that, so it’s too simple to bother with. Q. 386. A. Twice 193: 
don’t have 


any even ones for they factorize at once. Q. 113. A. Prime. Q. 719. A. Prime. 
Q. 533. A. 13 times 41. Q. 391. A. 17 times 23. Q. 871. A. 13 times 67. Q. 1211. A. 7 times 
173. Q. 313. A. Prime. Q. 417. A. 3 times 139. Q. 529. A. 23 squared: first time [in the 


entire session of some 30 min.] you've struck a square.’ 

Although numbers are cues for cognitive action which is often autonomous, it does 
not follow that apprehending is uninfluenced by context. The way a number leads 
on varies with the task and with the numbers presented alongside it. Consider the 
presented number 851 (see problem 6 above). When asked to decimalize 1/851, the 
immediately dominant attribute is the factorization 23 times 37. When asked to 


task, there is no numerical leading on: in this situation the separate digits are 
memorized in a plain, raw sequence. 

In short, almost any presented number is rich in meaning, immediately leads on to 
a constellation of numerical attributes, Some numbers have more attributes than 
others and the attributes which are apprehended vary with the context—just as, for 
most people, the same word is apprehended in different ways according to its verbal 
and situational context. A 


(2) Second phase: deciding the calculative plan 
Anyone who is able, say, to decimalize 1 


/23 plans his calculating in the 
initiating a schematic and predetermined gs h ont 


equence of activities which, if correctly 
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executed, lead to the answer. But most adults can readily initiate only one plan, 
namely, straight long division. By contrast, this thinker can readily initiate any of 
several plans. His repertoire of calculative plans is large, and the same problem can 
be solved in different ways—although for any particular problem, some of these plans 
are more ‘convenient’ than others. Deciding the plan is the key step of the entire 
performance for it determines the main way in which thinking leads on from the 
presented data. The following quotation (Aitken, 1954, p. 300) indicates some of or) 
plans which could be used with 23 as denominator; it also outlines a modified method 
of short division which will be referred to later. 
‘One can divide by a number like 59, or 79, or 109, or 599, and so on, by short division. Take, 
for example, 1/59, which is nearly 1/60. Set out division thus 
6|1016949152... 
00169491525... 
Here we have the decimal for 1/59, obtained by dividing 1 by 60; as we obtain each digit we 
merely enter it in the dividend, one place later, and continue with the division. 
As another example, consider 5/23. Write it as 15/69. Then proceed 
7| 1521739130... 
0217391304... 
In fact 5/23= 0-2173913043478260869565, a recurring decimal with a period of 22 digits. ony 
could equally well have written it as 65/299, then carrying out division by 3, two digits at & ‘on 
and entering in the dividend two places further along.’ [Notice the rationale of this methior 
It replaces the required divisor, say 199, by a more convenient divisor, i.e. 200. This replaceméts, 
is then compensated for by continuing to increase the value of the dividend by a two-hundre¢ a 
of itself. The greater convenience of the substitute divisor is even more evident when it 8 


slats jons 
membered that dividing by 200 is the same as dividing by 2 with compensatory precaution 
concerning the decimal place.] 


are iar 

‘There are other possibilities. For example, the mental calculator is, or should be, very eo 

with the factorization of numbers; he should know not merely that 23 times 13 is 299, but ¢ ma 

23 times 87 is 2001. For example 5/23 is equal to 435/2001; and if we note that 435 is the eee 
as 434-99999 ..., we have another method, in which, as we obtain the digits, we subtract th 

from the dividend, so many places later. Thus in the present case 
2|434 782 608 695 
217 391 304 347... 


‘ d 
For example, 217 from 999 gives 782, which we then divide by 2, obtaining 391; this, subtract] 
from 999, gives 608; and so on. 


“My aim has been to demonstrate, in these various rather simple examples, some part of 
repertoire, the armoury of resource upon which a mental calculator may draw, and in regan 
the choice of which he must make instantaneous decisions, and keep to them.’ 

Deciding the calculative plan occurs in that initial pause which follows the presenta” 
tion of all but the very simplest problems. It can happen that, after onleading - - 
begun by one plan, the thinker is suddenly aware of another and more convene 
plan which he must prevent himself from implementing. However, the plan decid?’ 
on is, usually, the plan which is later described as being most convenient for him F 
use with the particular problem concerned. It is in this deciding that the thinking 
perhaps most subtle and opportunistic: it is this phase of onlead for which * an 
scription is most difficult to write. With problems as simple as those being conside a 
in this study, there is little if any conscious awareness of comparing the utilities * 
alternative plans. Often there is a feeling of conflict and uncertainty, a non-det 
awareness of competing modes of onlead: but the resolution of this conflict does 


the 
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involve any conscious provisional working out of this or that plan. The soca can. 
usually be justified after the event but little of this justification seems to enter oe 
sciously into the making of the decision. ‘I have never thought of assigning a met es 
for ‘‘ranking” the convenience of one method as against another. Sometimes, w hen 
I have embarked on a calculation and a side-flash of a better method occurs, I think 
Isee that it seems better just because it would have taken fewer steps, would perhaps 
get me twice as many figures by a more rapid process. But apart from this, I think I 
see at a glance and without going into deep detail that some method will almost 
certainly be better than some other.’ ; 

It is noteworthy that the number of feasible, as opposed to theoretically possible, 
plans is greatest with problems of intermediate complexity, more specifically, when 
the divisor is a two-digit number. With a one-digit divisor, plans other than straight 
division would introduce unnecessary calculative complexity. With many three-digit 
and almost all four-digit divisors, plans other than straight division would be too 
complex to carry through readily as a unit: indeed straight division itself may become 
laborious to the point of being not worth while attempting mentally. 


(3) Third phase: executing the calculative plan 
Within this schematically pr 


edetermined sequence of activities, there is always 
alertness for alternative vw: 


ays of executing subsequences, for telescoping and short- 
cutting chains of calculation, and for apprehending verifying attributes of the on- 
going thinking. All this is evident in the following introspective report (submitted in 


writing) on a decimalization done by the method of modified short division mentioned 
in the preceding section. 


Problem 7. Decimalize 1/43. ‘As you know, I seize at once on a useful property. In this case, 
that 43 by 93 is 3999, one less than 4000. At once I begin to divide 93 by 4000, entering the answer 
at the proper place and continuing with the division. Therefore, I have got 0:0232558.... You 
will notice that, not bothering further with the position of the decimal point, I have divided 
93 by 4, getting 2325; 1am adding to this one 4000th of itself—strictly speaking one 3999th, but 
by the time the little increment has been tacked on, it is indeed one 4000th of what then has 
been set. down. Now I said to you that, while this proceeds, I have flashes from the side, small 
extraneous checks, verifications, and even hints for telesco: 
occurs almost immediately above. Note the 558. 
Excellent check on my accuracy so far. 


ping or simplifying. One of these 
I instantly observe that it is 6 times 93, 
And as I take leave of it, with a ‘glance’ ( 
I am dividing by 4000 (that is, by 4 with proper safeguards as to position 
13953488372.... But again I note in the same way the 837, 9 times 93, checking again as I fly 
along. Also the 372, 4 times 93, telling me that I am almost there because it is four times, and 
4 is my divisor. And indeed. . .8372093 concludes the period. Tam back at my first divi 
with no remainder, and so everything will now recur. 

‘But in actual performance, the answer runs with absolute uniformity. T 
tion and reassurance, indicated by asteris ‘S, pass by like flashes of elec 
distraction whatever. 0-023255813953488372093. Well, of course, I could have memorized this 


decimal. And perhaps it is memory as much as calculation. But the calculation is just as fast 
as if it were pure memory, and the two intertwine indistinguishably.’ 


not visual), 
) and getting 


dend, 


he flashes of recogni- 
tric bulbs and cause no 


That verification activity is a habitual com: 


ponent of executing the plan is evi- 
denced again by the following report, this tim 


€ on a simple multiplication, 
Problem 8. Multiply 123 by 456. ‘I see at once that 123 times 45 is 5535 and that 123 times 
6 is 738; I hardly have to think. Then 5535 plus 738 gives 56,088. [Note: the ‘location’ of 
5535 is here adjusted so that, in effect, it is 55,350. This thinker does not “burden the mind 
with zeros’.] Even at the moment of registering 56,088, I have checked it by dividing by 8, so 
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7011, and this by 9 gives 779. I recognize 779 as 41 by 19. And 41 by 3 is 123, while 19 by 24 
is 456. A check, you see; and it passes by in about 1 sec. [Note: this check breaks the answer 
down into the originally given numbers by a route which does not merely retrace the method of 
attaining the answer.] 


Perhaps the most outstanding single feature of this thinker is that he leads on s0 
rapidly through such a multiplicity of precisely constrained activities without losing 
grip on the total calculative ensemble. This large cognitive capacity is clearly 
evidenced by the above report on problem 7. Quite apart from the running ‘side- 
flashes’, this decimalization involves what most people would regard as two distinct, 
albeit interwoven, chains of calculation. Yet for this thinker, the whole activity leads 
on as a mobile diversified unity ; at most, he experiences one sequence running along- 
side or underneath another. Thus in so far as distinct calculative sequences are 
experienced in the modified method of short division, they are experienced as being 
literally concurrent. However, in more complex calculations there is awareness 0 
alternation. For example, in leading on from the fraction 1/752 (problem 4), ® gath 
is run and an eighth run on the dividend: here there is distinct awareness of tW° 


calculative themes. This explicitly experienced alternating is evidenced in the follow- 
ing transcript of a tape-recording. 


Problem 9. Decimalize 1/697. Pause of 5 sec. ‘Point 0,0, 1,4, I can’t get it any further’ 
These digits are spoken slowly and irregularly, their speaking, from ‘point’ to ‘four 4 requiring 
12 sec. [The method was straight long-division.] ‘You've given me very difficult ones. Those 
with three digits, I must say, are very hard. I didn’t expect them or I might have worked up ® 
wee bit of practice. Having said it, I see a trick for getting it alright. I noticed that 697 factor 
izes, that’s all. You see, you asked me for 697 and that is 17 times 41. Therefore, I'll try again 
and say: point, 0, 0, 1, 4, 3, 4, 7, 2, that’s as far as I can go on that one.’ These digits are gpoken 
at a steady rate of one per second. ‘I did that by a different method. I mentally worked out & 
41st and divided it by 17 at the same time. I did two things. That’s severe by the way. A double 
process, it’s very severe. You see you've got to run one decimal and divide it at the same tim? 
by something else. You’ve got to alternate back and forward. I’ve got to be aware that & aist 
is point, 0, 2, 4, 3, 9, and be dividing that by 17 along. So I must be aware of a train ane oe 
operation on that train. And the numbers have got to keep coming steadily in. And also, J’v° 
not got to lose the clue, I musn’t jump one. That’s highly complicated.’ 1 

Later, inwriting, Prof. Aitken commented onthiscalculatingas follows. ‘Lam really disappoint 
at my showing here. I should have been able to keep 1/41 in mind as 024390243902439.-- ant 
divided by 17 much further than I did. It would be a long time before the repeating period Sie 
reached, oon 1/41 repeats at five digits, 1/17 at sixteen digits, and the 1.c.m. of 5 and 16 is a 
“s tt wmouls’sbe a 80-figure period.’ [Note: it is more economical to divide a 41st, repeating © 

ve digits, by 17 than to divide a 17th, repeating at sixteen digits, by 41.] 


In this example, the thinker is clearly aware of alternating between two calculative 
chains. Furthermore, each chain can, after being in abeyance, be picked up correctly 
without hesitation. This immediate memory capacity is referred to in Aitken (1954 
p- 305). ‘Prof. Aitken replied that he was able to put aside in storage for a future 
oceasion a result that had already been obtained. He knew that he would pe able 
to bring it out correctly. ... He thought this ability to put an answer in storage We 
what distinguished the calculator from what might be called the man in the street 


The man in the street forgot the stages in between.’ These remarks are substantiate 
by the following report based on a tape-recording. 


Rasa id. 

Probleme 10. Decimalize 4/47 . Pause of 4 sec. during which ‘four over forty -seven.’ is repen™ I 
‘Point, 0, By; 1, 0, 6, 3, 8, 2, 9, 7, 8, 7, 2, 3, 4, 0, 4, 2, 5, 5, 3,1, 9, 1, 4, that’s about as far ie 
can carry it.’ These twenty-six digits are spoken at a fairly stexay rate of one every § sec. 
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is asked whether he has reached the end of the repeating period and, for 52sec., there is dis- 
cussion in which he explains that the repeating point might have come after 23 places but, since 
it had not, it would certainly be at 46 places. Having explained why this should be, he pauses 
for 5 sec., then begins to complete the decimalization, speaking the digits at a steady rate of one 
every } sec. ‘8, 9, 3, 6, 1, 7, 0, 2,1, 2, 7, 6, 5, 9, 5, 7, 4, 4, 6, 8, now’s the repeating point. It 
starts again at 0, 8, 5; so if that is 46 places, Tm right.’ 

Subsequent discussion reveals that the main plan was to transform 4/47 into 68/799, and then 
short divide 8 into 68 with the modifications described already. Leading on continued according 
to this plan until twenty-six digits had been given. At this juncture, it was evident to the 
thinker that he would have to produce a total of forty-six digits before completing the repeating 
period; also at this juncture, he noticed that further leading on could be done by an alternative 
plan. ‘And here I stopped, having noticed that 1914 is 3 times 638 which occurred earlier. For 
a moment I thought I could recover 638297 and so on, and multiply all this by three at the 
same time as recovering it. But clearly, this was too ambitious and I halted. Later, I returned 
to my original method based on 47 times 17 equals 799.’ Asked if he had any trouble in picking 


up this interrupted calculation, he replied: ‘I know exactly where I was. I always know that. 
I never have any difficulty in finding the place.’ 


(4) Other classes of calculation. Aitken (1954) outlines some of his calculative plans 
for obtaining square roots, cube roots, squares, cubes, and factorizations. And it is 
these plans which seem to constitute the main difference between these calculations 
and the decimalizing performances already described. The following report (submitted 
in writing) illustrates the psychological similarity between the activity of leading on 
to a square root and that of leading on to a decimalization. 


Problem li. Extract the square root of 851. ‘I at once perceive that 841 is 29 squared. So 
29 is a good first approximation. At once I have noted the remainder 10 and halved it (by my 
rule) and noted mentally that 5/29 is 0-172..... At once, I risk 29-172 as an answer which is 
almost certainly correct to five significant digits. But already I am off on another track, because 
29-172 is nearly 29}, that is 700/24. And almost before having formulated the procedure in a 
rational manner, I have divided 851 by 700/24, that is, multiplied it by 24/700. So I feel (rather 
than see or hear) 20,424/700. But then some experience tells me that 700 times 29} is 
20,416-66666.... Averaging at speed 20,424 and 20,416-66666..., getting 20,420-33333, dividing 
by 700, and placing the decimal point in the proper place—and all of this in one continuous 
follow-through like a good golf stroke—I have 29-17190476.... And I will trust 29-171904 
because already, with my grasp on this, T have moved on to further considerations. I have seen 
that 20,420-33333... differs from either 20,424 or 20,416-66666... by about one part in 5600 or 
slightly less; I have mentally squared and doubled the result and got roughly 62,500,000 which 
I choose in round numbers because I pull out from the repertoire the fact that 1/16 is 0-:0625 
Whence I see in a flash that 1/62,500,000 of my previous answer is 0:000000466 or so. This vi es 
fine correction, subtracted from my previous, gives 29-17190429 say. And I am entistiod +r 
no further. I count on doing all of these steps in a total time of less than 15 sec. This a < ot 
by the way, was not a ‘gift’. Some examples are. For example, the square Toot of S187 : 
once proposed. Well, 72 squared is 5184. Therefore it was a “gift” and, in 1 sec., I had 73 ain 
which, by my second approximation, I sharpened at once to 72-020833." ee 


One final brief report may be added, concerning a large multiplication problem 
presented to Prof. Aitken some years ago by his own children. 


Problem 12. Multiply 987,654,321 by 123,456,789. ‘I saw in a flash 
saa persue that 987, 2 
equals 80,000,000,001; and so I multiplied 123,456,789 by this, a simple matter ue et be 
> e 


answer by 81. Answer: 121,932,631,112,635,269. The whole thing could hardly have t 
than half a minute.’ & rdly have taken more 


JI. THE DEVELOPMENT OF CALCULATIVE SKILL 


Prof, Aitken’s calculative skill may well have been genetically predisposed, for 
there is a family history of arithmetical accomplishment (see Aitken, 1954 Pp 307) 
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In large part, however, it is the outcome of environmental circumstances and especi- 
ally of a prolonged and intensive practice at mental calculating which he began at the 
age of thirteen years. He was not a child prodigy. ‘Arithmetic in primary school. 
since I recall hardly anything about it, must simply have bored me. Possibly, I 
wasn’t taught well. Maybe I simply accepted what the teacher said and did it. When 
I went up to secondary school, with a scholarship from primary school, I was dis- 
appointed at my arithmetic mark. I found that it was only 143 out of 200, I lost 
57 marks and if I’d had these I’d have been very high up. As it was, I got a scholar- 
ship in spite of that.’ So he was not an outstanding arithmetician in primary school 
and, in his first year at secondary school, he did not win the 
interest in arithmetic first quickened b 
master chanced to say that you ca 


a? —b? = (a+b)(a—b). Suppose you had 47—that was his example—he said you 


1 
© age of what might be 13} years, up to 172 
hat can only be described as a mental Yoga: 
n the end, I was so good at arithmetic that the 


(strictly speaking, in mental algebra) did noty 
atters and, through this, result in a one-sided: 
Rather, it fostered enjoyment in intellectual 
Arithmetic wasn’t my only interest by any eee 
st as much, Latin, French, English. But this gren” 
me to think I had a memory and a calculative pow 
c¢ but also capable of, for instance, literary memory: 
And indeed, did very well at school except for one subjects 
chemistry, which bored me. The master’s way of teaching was the driest dust boy® 
oreover, he once, noticing me to be so inattentive, gave ea 
n’t improve matters at all. So I just let chemistry go, ’ 
ther prize that was to be f" is 
| activity persisted beyond a 
It is evident in his work as a creative Ce 
Sts, in his musical accomplishments, i? oe 


A . jone 
uances of conscious experience—as mentio 
de, a rarely 


This breadth and enjoy 
school-days and into the present day, 
matician, in his wide cultural intere 


: boy: 
Wo other circumstances. One was that, as 4 POY 


: en 
; though it did not interest him then, he had c 
helped his father (an excellent arithmetician) with book-keeping after school. 
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other circumstance was the family tradition concerning his father’s elder brother. 
This uncle ‘was a farmer’s son and it fell to him to work out volumes of timber and 
barrels, and so on. He had perhaps found in a book on mensuration Simpson's 
formula or variants of it and did them in his head. [Prof. Aitken’s] father used to say 
that his uncle was the best arithmetician he had ever known by far and by far, and 
this legend or tradition was preserved in the family. [Prof. Aitken] supposed that was 


why when he became thirteen or fourteen he wanted to be something like his Uncle 
Tom’ (Aitken, 1954, p. 307). — 

It would be wrong to regard this period of ‘mental Yoga’ as culminating merely in 
more rapid execution of elementary operations such as simple multiplication and 
division. This certainly happened: but repetitive drill was incidental to adventurous, 
persistent, and diversified intellectual exploration of both numerical relations and of 
his own caleulative abilities; so there was also discovery of new and enlarging routines 
and of progressively higher-order relationships among numbers, and among classes of 
problems. A calculative routine, say for square-rooting, would be developed > it 
would be extended to further examples and, thereby, give rise to novel generalizations 
which, in their turn, would contribute new rules and procedures. New procedures 
and ‘dodges’ would then be combined together into yet more novel procedures of 
greater intricacy and compass for the solving of hitherto unmanageable problems or 
for the solving of old problems in more ingenious or more abbreviated ways. 


A facet of this caleulative exploration may be instanced. He developed left-to-right methods 
of multiplying, adding, and subtracting, as well as dividing. Numbers, if regarded as written 
sequences of digits, proceed from left to right. And for most calculative purposes, £he important 
digits are those at the left-hand side. So it is ‘natural’ to treat each number by starting at its 
beginning. Furthermore, in mental calculation, there is less to remember by left-to-right methods 
than by the schoolroom methods of right-to-left (the greater memory work of the latter methods 
is typically managed by externalizing it into a written record). Usually, in left-to-right pro- 
cedures, the outcome of each successive phase of calculation is progressively meorporated into 
a single result: which approximates more and more closely to the final answer: there is no sub- 
Sequent need to recall any early outcome once this incorporation has been made; and at a 
certain stage, the left-hand digits of the answer can be spoken before the entire 
complete. However, despite these advantages, left-to-right procedures may 
in complex co-ordinations. For example, in multiplying, the 
new partial product incorporated in it; so the att: 
behind the calculating, and the running memory span may have to be considerable. It is also 
necessary, as with all mental calculation, to remember the problem and to ensure the correctness 
of ongoing work because there is no written record of either the problem or the working. 

In order to examine some features of left -to-right calculating, the writer asked some ge. 
students to work several multiplication problems by a method which, though not used by 
Professor Aitken, has clear affinities to some of his left-to-right plans. For example, the product 
of 123 and 456 would be attained as follows: (100 x 400) + (100 x 50) + (100 x 6) + (20 x 400) + 
(20 x 50) + (20 x 6) + (3 x 400) + (3 x 50) 4+ (3 x 6). Each successive product is added to the cumula- 
tive sum of all earlier products, so that the answer 


2 proceeds from 40,000 to 45,000 to 45,600, and go 
on. The students found mental multiplication easier to do by this plan than by the mental use of 
the methods they habitually used when calculating with the aid of an ongoing written record. Yet 


even after an hour of self-paced practice, the students reported that difficulty or total failure 
could occur at any of many stages in the caleulative sequence. They found difficulty in eo. 
ordinating the subjectively distinct activities of; multiplying two numbers: adding two partial 
products; retrieving an already attained partial product; and recalling the stage now reached in 
the overall caleulative plan. As practice continued, some students reported the development of 
occasional ‘leaps’, that is, an enlargement of the onleading correctly accomplished inas 
tively unitary ‘step’, e.g. proceeding from one partial product to the next without any a 
17 


calculation is 
involve the thinker 
main product changes with each 
ainment of the answer must necessarily copy 


venty 


ubjec- 
wareness 
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f ally intermediate steps of specifying two numbers, multiplying them, and se 
: ae fee J the preceding partial product. However, even this economy raised eg nese = 
cog a confidence in the correctness of the ‘leap’, the student might then Laiespetncig 2 
verification and, thereby, disrupt the precarious continuity of the total thinsing a aie 
experiences of these intelligent young adults point up something of the sige maa of 
sistence, and cognitive capacity of the young Aitken in developing a rapidly effective is 
left-to-right methods. 

Although Prof. Aitken cannot recall with certainty the details of his early . 
tive development, there was clearly that cumulative, hierarchically organized Pp! el 
gression which so pervasively characterizes the acquisition of any one 
skill, e.g. learning to use a verbal language, to use telegraphic language, to Spee | 
to play chess. ‘In the process of constantly extending my ability, during the pet sie 
when I was doing that, I had to think very much of what I was doing. I found ~ 
the gains were cumulative and, so to speak, stratified, in the sense that they sean 
a deposit sinking deeper and deeper into the subconscious and forming a pai 
potential upon which, in certain states, I made drafts at astonishing speed. - : 
increasing speed, economy, and confidence, he learned how to proceed through re 
tively circumscribed transitions such as those from a particular number to its square 
or from two particular numbers to their product (immediated recall ?); likewise, how 
to proceed through less circumscribed transitions of a more general nature such a 
those from a problem to the most convenient method of solving it (intuitive eaatl 
ment?). The gross developmental outcome of all this intellectual effort and a 
was to carry the young Aitken outwith the normal range of mental caleulator i 
Figuratively speaking, he built up an extensive organized library of caleulative + 
sources around which he could find his way with ingeniously methodical rapidity: | te 
could, so to speak, skim round the appropriate sequence of files pulling out appo i 
calculative instructions of varying levels of generality while, at the same bored 
implementing these instructions as they come to hand and so progressively specily is 
the co-ordinates of what is required by way of a confidently correct answer—all 
before most people have taken in what the problem is. ess 

After the age of about thirty-five, practice in mental calculating was much a 
intensive than it had been, The result was that the skill deteriorated. Failure on 
maintain his skill at concert pitch was due, in part, to increasing demands made i 
his time by other matters and, in part, to lessened interest in mental calculatio? a 
such, “When I came from New Zealand [in 1923] and first used an arithmometer: &Y 


. rw 
of the antiquated types then available, I saw at once how useless it was: - 
gratuitously useless, to carr 


iL 
y out for myself any mental multiplication of large a till 
bers. Almost automatically I cut down my faculty in that direction, though aie 
kept up squaring and reciprocating and Square-rooting, which have a more alge or 
basis and a statistical use. But I am convinced that my ability deteriorated * a 
that first encounter’ (Aitken, 1954, p. 303). In addition to lack of intensive aie 
regular practice, he also feels that he is ‘no longer in prime condition with regat 
the sheer physical stamina’ necessary for those elaborate calculative feats (6° 1y 
squaring a ten-digit number) which gave 


eal" 
ee him pleasure in his late teens a this 
twenties. ‘You really have to be in Something like perfect athletic form’ to 


F : F rly 
well. So his present-day skill derives from the more highly developed skill oh ee 
adulthood as maintained by relatively infrequent practice. And present-day pe 


=? 
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is, in contrast to the ‘mental Yoga’ of earlier years, not engaged in primarily for its 
own sake. It is incidental to his mathematical teaching and research, and especially 
to the pursuit of those parts of higher algebra where conjectured theorems may be 
tested by actual numerical examples. ‘There, if several examples prove to give the 
result which one expects from the theorem, there is the incentive to go ahead with 
the purely theoretical proof; and the quickest way of disproving a conjectured 
theorem is to try it out numerically and to find that it is incorrect in some trial 
examples.’ So he is not, as he formerly was, interested in mental calculating for the 
sake of its challenging length or complexity but more for its utility in the subtler 
tasks of solving theoretical and practical problems involving number. 


IV. EXPERIENTIAL CHARACTERISTICS OF MENTAL CALCULATING 


Prof. Aitken is not able to give such an account of his experiencing during calcula- 
tion as would enable the present writer to empathize entirely with him: this writer 
does not fully know what it would feel like to be Prof. Aitken doing a calculation. 
Reports on the experiential aspects of calculating can be presented under three 
headings. 


(i) Non-sensory nature of ‘numbers’. He does not calculate by manipulating ex- 
perienced representations of numbers which have any distinct degree of sensory 
realism. There is certainly no visual imaging, nor does there seem to be any auditory 
or kinaesthetic imaging (all three modes of imaging are familiar to him in other, 
non-calculative contexts), He reports that he could calculate in visual or auditory 
terms but that this would greatly slow him down. His complexly constrained, 
intricately timed onleading is, then, unencumbered by vivid imaging and does not, 
to any reportable degree, involve sensory-type representations of numbers. His on- 
leading is more economical than this; it is further removed from the cumbersome, 
developmentally primitive level of sensory-motor activity. His calculative co- 
ordinations are more akin to those involved in such activities as sprinting, boxing, 
typewriting, writing, and playing fast ball games. Champion skiers, swimmers and 
dancers do not perform by consciously representing either limb movements or the 
many exigencies which influence their activity from moment to moment. Master 
instrumentalists, singers, and composers do not execute their skill 
sensory-type representations of musical notes. Fluent conversatio 
their sequences of talk by juggling with experienced representations of words. 
Neither does Prof. Aitken calculate by manipulating ‘sensory numbers’ 
with a paucity of sensory awareness and his proceeding issues, at the appropriate 
time, into vocalizing. From moment to moment, he intends in schematic fashion to 
do this or that. He can describe what he intends to do but, like the fluent talker or 
typist, he cannot give what an observer would regard as an adequate description of 
the intending as such. 

(ii) The main calculative stream. During calculation, he is not an automaton lack- 
ing self-awareness. ‘I must be relaxed, yet possessed, in order to calculate well. I 
believe that conscious and subconscious activities are conspiring or in rapid alterna- 
tion. I seem to move on several different levels. And last of all, when the result is 
complete, I return to the normal level of ordinary social contact.’ In this state of 


relaxed absorption, he is acutely aware of what might be called the main stream of 
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calculative activity and also of the often reported side-flashes. However, he cannot 
describe the nature of this awareness, even though he can describe his doings by 
translating them into a socially shared language which has words and symbols for 
numbers, for methods, and for operations on numbers. This socially shared language 
is, of course, not used in actual calculation; if it were, the whole activity could not 
proceed with its characteristic rapidity. Social language is only used afterwards as & 
means of describing to other people what was done. Like all descriptive languages, 
it is selective and, in some measure, misleading: ‘description to others always 
modifies somewhat the actual sequence of events’. 

(3) Onleading by leaps. Much of his thinking involves leaping, in the sense of 
onleading which is accomplished without any involvement of conscious mediation OT 
conscious lapse of time but yet onleading which, if made by less expert thinkers, 
would involve elaborate and time-consuming successions of try-and-check activities. 
For example, with this thinker, as with many other people, 12 is the immediated 
product of 3 and 4: but unlike most people, the transition from ‘9 times 12,345’ t? 
“111,105” is also immediate for this thinker. Consider also his ‘simply seeing jn one 
go’ the number 1961 as 37 times 53, and 44 squared plus 5 squared, and 40 squared 
plus 19 squared. Other leaps concern procedural judgements, that is, diagnosiN& 
what method is best to use in calculation. These high-level procedural diagnoses 
derive from a breadth of past experience which is fully comparable to (and possibly 
in excess of) that which lies behind the so-called position sense of the chess-maste!. 
or the swiftly impressionistic diagnoses made by some experienced physicians, 0 the 
intuitive snap judgements made by experts in many fields of science, art, and com 
merce. Yet other leaps occur between attaining an answer and recognizing either that 
it is correct or that something is wrong. ‘I find that if I do not doubt the result of ® 
calculation, it is usually always correct; but if I have any residual doubt, then some 
correction is usually required.’ : 

One last introspective report is worth mentioning. When he attains the answe! to® 
peek lem with rapidity, good timing and a feeling of ‘all correct’, then he cannot 
— bd whether he calculated this answer or recalled it—especially if he definitely 
oe ~ done this particular calculation before. In other words, the activity 
may ak ezrin harris caling hin o apy ot a ae 
‘icine iripmeeacs S. +Hisireport 1s a reminder of a familiar fact: people clas a 

Sequence of activity as ‘thinking’ and another as ‘recalling’ and do § 


by criteria which are not entirely hard-and-fast: these two broad categories, U8! 
though they are, shade into each other. This being so, it is not aunpeising that Pre 
Aitken should sometimes find it impossible to distingirish between recalling = 
thinking. What is striking is that, in his case, the vague dsesehoafiens between reoallin’ 


and calculating should straddle a complexity of achievement which, for most peopl 
so evidently implies hard thinking. , 


V. AN EXAMPLE OF NUMERICAL RECALLING 


Prof. Aitken is capable of many remarkable feats of long-term memory for persona) 
experiences, music, and verbal material in English and Latin (c.g. the writer has sient 
able to check the complete accuracy of a list of twenty-five anrelated words whic 
Prof. Aitken recalled from a brief memorizing session in the Edinburgh Psy chology 
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Department of more than a quarter of a century before). With numerical material, one 
of his memory feats is the rapid recitation of the value of Pi to a thousand places or 
more. The characteristics of this recitation are noteworthy because of the intensive 
and rhythmic co-ordination involved and also the changes produced in this co- 
ordination when recitation proceeds backwards. 

Pi is the ratio of the circumference of a circle to its diameter; it is a non-recurring 
decimal of great mathematical importance. Some years ago Prof, Aitken memorized 
this decimal to a thousand places. He did it as a kind of intellectual tour de force and 
acknowledges that it “would have been a reprehensibly useless feat had it not been 
so easy’. He ranged the digits in rows of fifty, each fifty being divided into ten groups 
of five. He then found that if he read over the digits in a particular rhythm and 
tempo, he could fairly easily memorize a group of fifty digits. ‘The learning was 
rather like learning a Bach fugue.’ Apart from this rhythm and tempo, there was no 
‘interpretation’ of the digits, no devising of mnemonic relations. ‘Mnemonics I have 
never used and deeply distrust. They merely perturb with alien and irrelevant 
association a faculty that should be pure and limpid. Our present civilization, not 
only urban but rural, full of noise and interruption as it is, offers every hindrance to 


that relaxed meditation upon which the strength of memory thrives best’ (Aitken, 
1954, p. 301). 


As a result of this learning, and periodic ‘brushing up’, he is able to recite the first 
thousand digits of Pi and 


also able to pick up the digits at any given point within the 
sequence without having to start at the beginning. The writer has tape-recorded this 
forward recitation, checking it against a typed copy of the digits, and the following 
report is based on this recording. 

Sitting relaxed and still, he speaks the first 500 digits without error or hesitation. 
He then pauses, almost literally for breath. The total time taken is 150 sec. The 
thythm and tempo of speech is obvious; about five digits per second separated by a 
pause of about 4 sec. The temporal regularity is almost mechanical ; 
each successive block of fifty digits is spoken in exactly 15 sec. 

The second 500 digits are also errorless but there are hesitations and ev 
self-corrections. The basic tempo and rhythm is evident but occasional hal 
fumblings give rise to temporal irregularity. Thus, the time for each successive block 
of fifty digits is 15, 21, 29, 25, 35, 15, 18, 30, 21, and 18 sec. 


f fife i » respectively. The total 
time is 227 sec. This less secure recall is partly the result of f: 


8 227 i atigue, for he admits that 
recalling is a strain. Commenting on this recall, Prof. Aitken wrote as follows 


‘The first 550 digits were no trouble. Then I think I ran in 
following reason. Before the days of computing machines t: 
petition between calculators (human, I mean) 
Pi. In 1873, Shanks carried this to 707 decim 


to illustrate, 


en a few 
tings and 
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thing to do with it also; and I am inhibited, too, by feeling how useless the feat 1is— 
to have written twelve bars of good music would be far more rewarding. “dis 
He is then asked to recite the last fifty digits backwards and does so correctly 2 a 
total time of 34sec. This recitation is still distinctly grouped into blocks of ve 
digits but the whole activity is slower than before and there are some iwi 
in subsequent discussion, the procedural difference between forward and rape 
recall emerges. In forward recall, no visual imaging occurs. ‘Seeing would put me 0 ' 
If I were forced to visualize [either here or in calculation], I would be much slower. 
The strong auditory-rhythmic pattern carries almost like bars of music. It's this 
funny faculty of neither seeing or hearing.’ In backward recall, visualizing is em- 
ployed. ‘I bring the numbers along in blocks of five, and manage to see them as 
whole, and read them backwards. But that is very much contrary to my sue 
practice and it goes against the grain.’ Visualizing is also used when he is given 
a string of digits to memorize and is recalling them either backwards or in some order 
other than the straight forward order (e.g. in the number-square task where a succes 
sion of digits are entered horizontally into the cells of an imaginary square and then 
recalled vertically or diagonally). In the present study, these are the only perfor- 
mances which he finds it necessary to organize in a way which involves distinct visual 
imaging. 
VI. Posrscrirr 
This study has attempted a naturalistic exploration of one class of activities in one 
exceptional man, and has succeeded in describing some fragmentary aspects of those 
activities. It now seems fitting to conclude with a comment from the man whose 
thinking was studied—a comment which pinpoints the main shortcoming of bei 
whole study. ‘However much analysis may seem to lay bare the concurrent activities: 
they are not explained until they are synthesized again and integrated, and then indeed 
the analysis is seen to be deceptive and defective to that extent, This, of course, is true 
of all analysis, psychological or physical. ‘We murder to dissect”, said Wordsworth: 
or phrased. otherwise, the whole is ever so much more than the sum of its parts.’ 


The writer cannot fully express the extent of his gratitude to Prof. Aitken. He 
acted as subject and answered a host of questions. He commented on success!V@ 
drafts of the present paper, and permitted its publication despite the personal nature 
of its contents. His friendly and patient collaboration provided the writer with 
uniquely first-hand insights into the intricate texture of highly proficient thinking: 
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A STUDY OF RELIGIOUS BELIEF 


By L. B. BROWN 
University of Adelaide 


In an empirical study of religious belief, measures of strength of belief in an Australian student 
population were compared with beliefs in other areas and with personality and attitudinal 
variables, 


The correlation matrix shows that the religious belief measures belong together and that 
religious belief has its best relationships with institutionalization and denomination on the one 
hand and with authoritarianism on the other. The personality measures of anxiety were found 
to be related to dogmatism in opinionative and factual matters. In this way Thouless’s finding 


that religious belief statements are assented to more strongly than are statements of fact has 
been confirmed, and extended. 


It is concluded that religious beliof is a relatively isolated cognitive system requiring strong 
social support for its maintenance, 


I. Intropuction 


Common observation suggests that individuals differ in both the direction and 
intensity of their religious beliefs, and that these primary beliefs often influence 
other functions and characteristics. Differences occur not only grossly between 
believers and non-believers, but among believers, for example, between Methodists 
and Roman Catholics. It is not clear, however, which are crucial differences, and 
whether they depend on the performance of characteristic activities, on personality 
variables, on values or on social support. Alternatively, the differences may depend 
on an individual’s psychological development leading to the establishment of a 
religious belief-disbelief system, with implications for beliefs about non-religious 
matters. Obviously, a knowledge of the functional relationships between religious 
belief and other psychological characteristics is a prerequisite for any adequate 
psychology of religion. 

Accepting that the strength of belief is a central determinant of religious behaviour, 
Thouless’s (1935) questionnaire seems a suitable technique for its assessment. 
Thouless in his orginal report showed that religious belief statements are assented to 
more strongly than are statements of fact, and the present work was begun as a 
repetition of that study. 

The strength of religious belief is therefore defined operationally through the 
Thouless questionnaire, which implies that religious belief is a cognitive function 
with varying degrees of subjective certainty, and relationships with other psycho- 
logical characteristics. Relationships have been hypothesized between the strength 
of belief and personality variables, general social attitudes, institutionalization and 
individualism as well as denominational membership. With the Thouless question- 


naire it is also possible to study the influence of religious belief on other belief and 
opinion systems. 
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Il. THE Measures 


i r i | stion- 
The variables in the study were defined by measures incorporated in two quest: 
Ww i i ix weeks. T 1es- 
naires, administered during two testing sessions separated by six weeks. The qu 
aires, g 
tionnaires had the following components. 


Intensity of belief 


This was assessed by the use of Thouless’s questionnaire, to which eight additional 
items were added. The items were broken down to areas defined, following Thouless : 
procedure, in terms of item content. Thouless’s classification of the items has Lei 
used when making direct comparisons with his material, but because that classifica 
tion was thought to have deficiencies it was replaced in the later handling of the pe 
by an empirical one. For this purpose the assessments of ten judges were used, Se 4 
criterion of at least 80% agreement in the allocation of each item was obtained. T He 
areas arrived at in this way were beliefs about Christ and God, other orthodox 
Christian beliefs, general religious belief (e.g. ‘There are such spiritual beings 2s 
angels’), opinion (e.g. ‘Sex is evil’), fact (e.g. ‘Moses was the author of the first oe 
books of the Bible’ and ‘Tigers are found in parts of China’) and a group of misce!- 


laneous items including, for example, ‘The spirits of persons who have died can som 
times communicate with the living’. , 


Each subject was asked to ‘show th 
disbelieve’ each of the statements, 
belief is true’, to —3, “a complete 
later converted to a score for each i 
—3 was scored 1 and +3 scored 8, 


weighted scale values for that area. 
Thouless had onl 
true as false’, 


e degree of certainty with which you believe oF 
on ascale from +3, ‘a complete certainty that the 
certainty that the belief is false’, This scale enn 
tem by a simple arithmetical weighting in which 
and the score for cach area was the mean of the 


Yy One sort of uncertainty, namely, ‘the 
but suggested that another 
uncertainty, “uncertainty of conviction as ar 


was therefore allowed. The first of these was 


statement is as likely to be 
could be included. A second kind o 
esult of lack of information or interest » 
scored 4, and the second 5. 


Personality measures 


f 
These assessments were made by the use of the shortened six-item forme 
Eysenck’s questionnaires for neuroticism (N) and extraversion (I) (Eysenck, 1 ue 
as well as by the Taylor Manifest Anxiety Scale (m.a.s.) (Taylor, 1953) and 


; F ia Me 0 
items of the m.m.P.r. Lie Scale (L) embedded in the masculinity—femininity item 
the same Inventory, although the M_F scale was not itself scored, The measures US 
were chosen for their general relevance, 


Attitude measures 


A ten-item form of the California F seale (Adorno ef al. 1950) had been construct 


M4 z. 6 een eta nist 
for this population, so that and Lovibond’s modification of previous humanitarian! 
scales were used to assess some general attitudes, 


ed 


= 
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Institutionalization and individualism 


From a collection of attitude items previously used by Jeeves (1959), two sets of 
four which had high face validity were included. The institutionalization items entail 
a high evaluation of the Church; a person strongly agreeing with them all accepts the 
Church as a primary point of reference in religious matters. Such people may show 
‘religious conservatism’ as Argyle (1958) uses the expression. These items included, 
‘The Church is necessary to establish and preserve concepts of right and wrong’. 
Individualism is probably similar to the “personalism’ referred to by Thouless (1959) 
and the items included, “A man ought to be guided by what his own experience tells 
him is right rather than by what any institution such as the Church tells him to do’. 
They emphasize an individual’s own judgments made independently of an external 
authority, rather than internalized acceptance of a point of view. For the attitude 
measures and for institutionalization and individualism, the attitude items were in a 
single questionnaire, with an instruction to show ‘how much you agree or disagree 
with each one’. Strong agreement was then given a weight of 7, strong disagreement 
a weight of 1, and the scores for each measure obtained by summing weights from the 
component items. 

In addition to these measures, information on age, sex and denominational affilia- 
tion was obtained. This last information was derived in a deliberately off-hand way, 
the question being put orally in the form, ‘If you call yourself a Christian, indicate 
the denomination to which you belong’. This form was used in the hope of counter- 
acting any habitual tendency to mention a denomination in order to conform. 


Table 1. Classification of, and weightings for, denomination, compared 
with scale positions adopted by Rokeach 


Assigned Rokeach Sample 


Denomination score seale size 
Roman Catholic 1 0 19 
Church of England 3 4 56 
Methodist 4 15 40 
Other Non-Conformists 5 _ 45 
including Lutheran —_ 10 — 
Presbyterian —_ 14 — 

Baptist _ itd pa 
Miscellaneous 6 — 18 
Atheist and ‘nothing’ 9 ots 25 
Total — ee 203 


To enable denomination to be a variable in the analysis, the denomination given 
by each subject was assigned a score. In the scoring it was assumed that Roman 
Catholics stand at one end of a continuum, with those not mentioning a denomination 
at the other. The scores allocated to the denominations, placed along this continuum 
are shown in Table 1 with Rokeach’s (1960) results (available after this work isa 
been done) for comparison. To determine his values Rokeach ‘applied an “unfoldin 
method” technique similar to that developed by Coombs (1950)? (Rokeach 1960 
p. 297). There are other methods of classification; Argyle (1958), for example nme & 
denominations as conservative religion, protestantism, sects, and liberalism ake 
direct weighting of denominations was considered to be more suitable for this seat 
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III. THe sussrcrs 


In work of this kind there are problems of definition, not only of what bares or 
behaviour’ is, but also of who is ‘religious’ and consequently whe shea, be oom 
At one extreme would he ‘religiosity’, studied by selecting subjects oe grout 
costal’ and ‘Disciples of Christ’ sects as did Broen (1957), and at the naam ani 
would be no special definition, and so the sample would not be selected for ee : ca 
bias. The latter course seems to be appropriate when the nature of Christian be . pe 
cognitive system is being investigated. It was therefore thought defensible - “ 
students for this inquiry. They constitute a reasonably homogeneous group, a ' 
this sample they all shared a similar Judaeo-Christian background, with on 
minority (four people) drawn from unorthodox groups, such as Seventh Day Adve > 
ists. Table 1 shows the numbers in each denominational group for the main ets 

The Thouless questionnaire was given in 1959, and repeated in 1960, together WwW on 
the personality and attitude questionnaires. This is the main sample, in which the 


: : . n 
were 203 first-year psychology students in the University of Adelaide, with a mea 
age of 22 years. 


IV. Resurrs 
The data were anal 


ysed first for comparison with previous work, particularly 
Thouless’s findings. A 


factor analysis was then carried out. 


Reliability of the measures 
Reliability of the Thouless 
individualism measures wa 
from the original group, 
this method of assessin 
in this situation. The t 


questionnaire and of the institutionalization a 
S$ assessed by a retest after 8 months of forty subjec h 
who went on to the second-year psychology course. ee : 
g reliability has disadvantages, it is the only one approprla 
est-retest correlations were: 


Orthodox beliefs “85 


Miscellaneous “50 
General religious beliefs -92 Institutionalization +53 
Opinion “35 Individualism “60 
Fact “30 


and women. 
ween the Extraversion and 


P ich 
Neuroticism scores is —-09, wh! 
conforms to the correlation of —-05 for these q 


of the personality measures. 
Jeeves (1959) found his institutionalized + 


aise re 
Ybe correlating with anti-semitism mo 
than the other types, and a similar result 


: jon 0 
was obtained here with a correlatio 


y 
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+466 between institutionalization and authoritarianism, and +-022 between 
individualism and authoritarianism. Humanitarianism has low correlations with 
both of these variables (—-169 and +-095 respectively). 


Intensity of belief 


Thouless in his first table shows the ‘mean certainty of different test statements’ 
and concludes that ‘the tendency to certainty is less strong amongst non-religious 
(statements) than amongst those of a religious order’. Identical results were obtained 
here, with samples taken in each of two succeeding years. In the main sample the 
mean certainty for religious statements was 2-10 (Thouless 2-13) and for the non- 
religious statements it was 1-56 (Thouless 1-575). The detailed results are shown in 
Table 2. 

When the degree of certainty for each item is considered, the results are again 
essentially the same as those obtained by Thouless. The correlation of mean cer- 
tainty for each item between Thouless’s order and the present one is +-65 (S.u. 
= +16). The small differences that occur can be explained from the item content in 
terms of a shift of interest after thirty years and a different culture. The differences 
are not in the religious belief items, but in items like ‘The total national debt of 
Great Britain is more than a thousand million pounds’ (40), which showed the greatest 
difference, ‘Members of the leisured class are supported by the surplus value created 
by the workers’ (37) and ‘Tariffs improve trade’ (38), although none of these differences 
reaches the -05 level of significance. 

It is of some interest that the essential similarity of results occurs despite the 
addition of a second kind of zero category. Thouless commented that a difficulty 
with his results was the ambiguity of the zero response, and as has been already stated 
two kinds of uncertainty were allowed in this study. A further point of interest 
because of the close similarity are the responses to the item, ‘Green is a primary 
colour’ for which Thouless was unable to ‘explain the high certainty’. He found a 


mean certainty of 2-33 for this item, and in the present study the mean certainty was 
2-32. 


Denominational differences in belief 


Thouless used an internal criterion to distin 
believers, but the results set out in Table 2 w 
denominational groups showing “complete certainty’ about the items, make the 
nature of differences between believers and non-believers clearer. As the primary 
interest is in the extremes of certainty it seems preferable to examine the propor- 
tions who strongly assent to each item rather than to use an over-all mean of 
certainty. 

Looking first at the Group D items, Thouless’ 
beliefs’, it is seen that there are no significant di 
groups. On the other hand, when the Metho 
homogeneous religious groups in the samp 
Group A (the religious beliefs) show differ 
-05 level: ‘There is a Hell in which the wic 


guish between believers and non- 
vith the percentages in each of the 


8 ‘affectively indifferent non-religious 
ifferences between the denominational 
dists and Roman Catholies as the most 
€ are compared, the following items in 
ences with significance better than the 
ked will be everlastingly punished? (28) 


> 


264 L. B. BRown 


‘There are such spiritual beings as angels’ (9), ‘There is a personal Devil ’(5),” — 
dance at church is a better way of spending Sunday than taking a walk in 
country’ (18) and ‘There are spiritual realities of some kind’ (3). When Methodis : 
and atheists (‘nothing’) are compared, it is only in the items, 3, 9 and 18 that they 
differ significantly from each other. However, the mean percentages with complete 


Table 2. Showing mean certainty of different test statements (after Thouless), and 


percentages in the denominational groups having ‘a complete certainty that the belief is 
true’, or for statements followed by —3, false 


Complete certainty 


Mean certainty c 


oe 7-. Metho- F 
Group* Item Thouless Brown Nothing Others dist C.of BE. RC. 
A 1 God 2.25 244 26 76 84 45 83 
2 Christ 2-27 2-43 15 76 87 52 hs 

3 Spirit real 2-40 2-22 30 59 55 50 q 9 

4 Created world 2-19 2-33 1 76 76 45 a 

5 Devil 219 1-98 Wl 47 24 WW 50 

7 God power 2-32 244 21 76 84 52 96 

8 God good 2-38 2-42 23 79 84 52 96 

9 Angels 1:67 1-86 2 38 20 10 8 

10 Jonah 2-01 1-74 2 32 13 10 26 

14 Spirit after death 2-07 2-24 13 59 67 40 88 

18 Sunday Church 1-82 1-74 0 24 33 2 58 

20 Christianity > Budd- 4 

hism 1-80 0 6 50 44 19 63 

21 Bible literal 244 5 0 24 2 2 Bi 

22 Man responsible 2-62 3 64 65 73 62 83 

23 Hell 2-35 2-10 6 47 16 10 92 

B 6 Matter (—3) 2-25 2-06 23 44 62 50 83 
16 God (—3) 2-34 2-55 34 79 95 74 92 

C 11 Evolved 2.93 211 30 29 44 52 S 
12 God impersonal (—3) 1-89 1-91 21 56 60 29 58 

13 Evil reality 2-32 2-21 19 65 62 50 ib 

19 Moses (—3) 1-30 1-24 17 12 31 19 uy 

24 Spirits commune (—3) 1-66 1-61 15 38 33 13 25 

26 Evolution 2-17 2-11 26 41 62 50 50 

D 28 Mary, Queen of Scots 1-22 0-67 6 3 7 10 ; 
30 Tigers 1-23 1-20 6 3 16 2 4 

31 Hornets (—3) 121 1600p 6 8 

33 Light speed (—3) 2-01 1-94 47 29 38 3 a 

35 Green 2:33 2-32 21 35 27 31 29 

40 National debt 1-82 O51 6 6 5 5 4 

17 Expand universe (—3) 0-95 1-14 ll 12 15 19 17 

34 Bacon (—3) 1-83 1-84 26 32 42 40 25 

E 37 Leisured class (—3) 1-99 1-23 2 9 ll 5 aM 
38 Tariffs (— 3) 1-72 : 4 3 4 7 4 

39 India 1-78 12 is 20 7 i 

F 15 Religion opium (—3) 2.07 13 39 49 2 oe 
25 Right triumphs 2-01 13 5O 60 24 n 

G 27 Hardship 1-77 6 18 18 14 oe 
29 Relative 1-87 21 6 13 10 Ae 

32 Sex evil (—3) 2-48 74 a5 87 71 oF 

86 Sunlight 2-83 68 76 76 67 


* The grouping is that made by Thouless (1935). He called the groups: A and B, Religiou! 
C, Unorthodox religious beliefs; D, Affectively indi 


e se fferent non-religious beliefs: E, Politica 
F, Religious ‘tabloids’; G, Non-religious ‘tabloids’, 


= beliefs? 
1 beliefss 
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certainty on items in Group A are: ‘nothing’ 15-3, Methodists 50-8 and Roman Catho- 
lics 73-1. The differences between these means are significant beyond the -05 level. 

It is clear from these results that although Thouless’s findings about differences 
between religious and non-religious statements are substantiated, when the results 
are seen in greater detail, a more complex pattern of responses emerges. If the beliefs 
belong to a formally prescribed religious or theological system they are strongly 
adhered to by people who accept other parts of the system, and regard themselves as 
belonging to the institution that sanctions the beliefs. The differences between 
Methodists and Roman Catholics that have already been noted are reflexions of the 
eschatological theology of these two churches. 

Table 3 shows the responses for ‘complete certainty’ and ‘strong conviction’ for 
the item, ‘There is a God who is all-powerful’ (7), which is central to any religious 
position, and also for the item “Mary, Queen of Scots, was beheaded between 1580 
and 1590’ (28). The pattern of answers for the first of these is a common one for the 
religious items, and differs from the pattern in other types of question. Members of 
the Church of England (see Table 3) do not maintain such a strong degree of certainty 


about religious items, more of them than of other groups tending to accept ‘strong 
conviction’ rather than ‘complete certainty’. 


Table 3. Showing the two highest degrees of conviction for item 7, ‘There is a God who is 


all-powerful’, and for item 28 ‘Mary » Queen of Scots, was beheaded between 1580 and 
1590° by percentages 


‘Nothing’ Others Methodists _C. of E. R.C. Mean 
Item 7 
+3 21 76 84 52 96 65-8 
+2 13 12 9 24 4 12-4 
Sum 34 88 93 76 100 78-2 
Item 28 
+3 6 3 7 10 4 6 
+2 9 9 5 14 13 10 
Sum 15 12 12 24 17 16 


In questions of fact which Christians might be expected to know about, such as 
“Moses was the author of the first five books of the Bible’ (19), there are few significant 
differences between non-Christians and Christians. For example, 31% of the Metho- 
dists were certain that this statement was false, while 15 % of all other denominations 
and 17% of non-Christians gave this reply. There is a similar pattern in the item 


‘Man has evolved from lower forms of life? (11), except that the miscellaneous 


Christian group and the Roman Catholics are closer together with 32% and 21 of 
respectively showing complete certainty compared with only 5% of all other groups, 
g ; 


Other denominational comparisons 


The assertion that denominational groups differ from one another in personalit 
characteristics and in attitudinal variables has been commonly mad od 


: : es coms €, some of tl 

material being summarized by Argyle (1958) in his chapters 8 and 9. The results fom 

the present study are summarized in Table 4, the only significant findings being a 
Lm} ied 


higher anxiety score (M.4.s.) and lower authoritaria score for those not 


: Saas mism (F) 
belonging to any denomination. Argyle’ssummary statement that ‘for people between 
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the ages of 16 and 30 the religious individuals are somewhat more neurotic’ eee 
1958, p. 106) is not supported. The finding relating to authoritarianism is notac re 
one because of the significant difference between the non-denominational males 
(mean 27-7) and females (mean 40-3) that is concealed here, and the fact that m4 
mean for these females is close to the mean of the denominational groups. Rokeac a 
reports an equivalent mean on ten authoritarianism items of 37-8 for Catholics an 
31-6 for non-believers (1960, p. 110). 


Table 4. Showing mean scores of the denominational groups on the personality 
and attitudinal variables 


Manifest Neuro- Extra- Authori- Humani- 
Anxiety Lie Score  ticism version tarianism  tarianism 
N 
25 Nothing 18-0 2-7 8-45 7-0 34 58:3 
63 Others 15-6 37 7-0 63 42-5 55-1 
40 Methodists 155 3-1 71 8-2 40-2 56-2 
56 C. of E. 14-1 3-2 V7 7-0 45:1 53-7 
19 R.C, 15-9 3-5 8-1 6-8 43-6 477 
Over-all Mean 15-40 3-21 745 6-83 42-00 53-66 
S.D. 6:87 2-02 “75 3-23 11-04 10-21 


Table 5. Matrix of correlations (being output of SILLIAC programme K 2), 
corrected to two places and with the decimal points omitted 


; é 
. . ¥ F 2 cA 
: 2s 6 2G e3 2 5 
, 8 Re Pe Ce ese ££ eee 

M.A.S —06 

L —04 —23 

N —18 +51 —22 

E —13 -12 +04 —o09 

F —12 +02 +19 +04 +06 

H +13 +16 +04 —01 +402 ~18 

Christ —34 —01 4229 109 +12 +43 -19 

God —22 +02 +15 01 —02 44) —10 +76 

O.B. —28 +01 +15 —05 +403 444 —14 +82 +86 

GB. -22 -01 +16 —07 40) +41 -11 +73 +468 +76 

Opin. —15 +18 —03 407 404 +24 —02 —04 —01 ~09 +01 

Fact. +01 +05 —03 +08 +03 +08 —03 -07 -11 -11 —9] +30 

Mise. +06 +10 ~05 +06 +04 _o5 +04 —09 -17 -11 _07 +09 +23 

Instit. -—13 —12 414 —04 +08 +47 ~17 447 +47 +49 445 +11 —01 —09 

Indiv. +02 +17 -11 +13 +01 409 +10 


Denom. +10 +14 —02 —00 —o2 —34 


items 


O.B., Orthodox Belief;G.B., General Belief; Opin., 


2 —16 -20 -19 ~296 411 —07 +18 —14 496 
i Tet Sal 87 =ab gg 03 +02 +05 —36 +29 45 
—35 +03 +17 +09 +14 421 16 +27 +26 424 433 ae an _07 +19 +02 


Opinion strength; Fact., Factual certainty; Mise., M 


; Instit., Institutionalization; Indiv., Individualism ; Denom. Denomina 


tion. 
The factor analysis 


All of the component scores were inter-correlated ( 
K 2); the resulting matrix is given in Table 5, A facet 
with programme M7, and six iterations 


0 
jgcollan? 


\ 


- . 
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rotation. (Sanai (1950) adopts a similar procedure.) Thus the factor analysis presented 
is a principal axis solution with the factors having latent roots greater than 1-00 after 
six iterations interpreted directly. 

The latent root of the first factor is 4-63, and on re-factoring after six iterations the 
latent root is 4-30. The principal loadings are: 


Orthodox Christian belief +894 Individualism —-278 
General religious belief +°812. Age — +365 
Institutionalization +°656 Denomination —-581 
Authoritarianism +598 
The loadings of the personality variables on this factor are: 

Manifest Anxiety +:072 

Neuroticism +:033 

Extraversion +°:074 


The loadings of the factual and Opinionative scores are: 


Opinion strength — 032 
Certainty of facts +-:061 
Miscellaneous items +-144 
This factor accounts for 43 % 


of the total variance. 

The first is clearly a religious belief factor, which shows religious belief to be a 
system isolated from the Opinionative and factual systems, without a relationship 
with the personality measures and yet strongly associated with both an orientation 
to the Church (institutionalization) and to denominational membership, The loading 
on authoritarianism confirms previous findings, and as might be expected individual- 
ism has a negative loading. 

The second factor has a latent root of 1-93 and on refactoring the latent root is 
1-41. The principal loadings are: 

Manifest Anxiety ++725 Miscellaneous items +:285 
Neuroticism +°704 Individualism +-376 
Opinion strength +-500 Lie Score —-312 
Factual certainty -+.-339 Age — +337 


This factor accounts for 15% of the variance and is obviously 
of neuroticism or anxiety. Extraversion has a loading of —-919 on this factor 
orthodox religious belief a loading of —-009 and general religious belief one of 
—:015, Authoritarianism has a loading of + +216. 

The second factor is similar to one identified by 
found dogmatism and anxiety to be part of a sing 
authoritarianism is not included. However, Rokea: 
dogmatism and anxiety between groups of Catholi 

It is of considerable importance theoretically th: 
rather than the religious belief measures, have hic 
factor. This is a finding that is contrary 
example Funk (1956) found a correlation of +: 
orthodoxy of belief in students, 


® personality factor 
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In summary it appears that the strength of religious belief is associated with 
acceptance and membership of a church, while certainty about opinionative ae 
factual matters is associated with personality variables, and specifically with measures 
of anxiety. 

The remaining factors all have latent roots less than unity after refactoring, and 
their content in no case adds to the interpretation. The third factor has a latent root 
of 1-47 on the first factorization and 0-95 after six iterations. It is a bi-polar factor: 
again showing the relationship between opinion strength and personality, while the 
fourth factor with latent roots of 1-28 and 0-67 after iteration is an age factor on 
which factual certainty has a loading of +-405 and orthodox religious belief 2 
loading of +-053. Copies of the tables of unrotated principal components and of 
residuals after the removal of factors may be obtained from the author. 


V. Discussion 

The results of the study point towards religious belief being a relatively isolated 
cognitive system, in which intensity of belief is independent of the strength of 
opinions about other matters. The relationships between belief and church member" 
ship, attitudinal acceptance of the Church (‘institutionalization’) and authoritarian” 
ism suggest that strong social support is required for the maintenance of a syste™ ° 
religious belief. A 

Denominational adherence also varies systematically with the strength of religious 
belief. Historically the Church has maintained its doctrines in ways that differ from 
one denomination to another, and each church has usually handled heresies vigorous yg ; 
This study shows that such a system of external controls is paralleled in the intern 
structure of individuals. There is clearly no outside agency to enforce or test positive 
religious beliefs apart from some form of the Church, and with this analysis it * 
difficult to see how a highly ‘individualized’ person can have strong convention® 
religious beliefs, which are necessarily institutionalized. In another study by oe" 
present writer an open-ended question about attitude to the Church revealed lack © 
social support as a reason for developing an unfavourable attitude to the Church: 
This social basis of religious beliefs is confirmed by the absence of correlations ¥? 
personality factors and the small but negative correlations (—-34 to —:21) betwee? 
belief and age in this sample, which is however both homogeneous and young: 
therefore church membership and attitudinal acceptance of the Church, rather thar 
personality variables, that are related to the strength of belief here. The relations!P 
in older groups remains to be established. rr 

The acquisition of religious beliefs may be explained by the operation of soci 
learning and it might be possible to identify some critical social experiences amo? 
believers, as Witkin suggests in another context (quoted by Murphy, 1958). efi 
religious beliefs are learned under conditions of a tensdlenonitiieional rivalry we al 
varying authorities quoted to support beliefs, and differing uses made of nen 
authority, institutionalized religion frequently is inconsistent with liberal attituee 
It is a well documented fact that more religious people tend to be less to sa 
(Prothro & Jensen, 1950; Wilson, 1960) and the present analysis shows the ae ‘ 
relationship. Argyle’s (1958, p. 84) suggestion that it is not the genuinely dev? 


: 
; 
; 


a 
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but the conventionally religious who are prejudiced is consistent with the present 
interpretation. 

Religious certainty is unrelated to certainty about factual and opinionative 
matters in this study, while the relationship between anxiety and certainty about 
matters of opinion is similar to that reported by Rokeach, and also to Brengelmann’s 
(1960) finding from very different material. Rokeach reports scores on dogmatism 
and anxiety correlating from -36 to -44 in various groups (1960, p. 364), and although 
the correlation between Manifest Anxiety and opinion strength in this study is 
+-18, the factorial relationship is clearer than the correlation suggests. There is 
thus confirmation of a relationship between dogmatism and anxiety. 

Ordinarily it would be expected that statements which cannot in principle be 
tested directly, such as the existence of ‘such spiritual beings as angels’ might be held 
less strongly than are statements which can be settled by reference to commonsense 
experience. However, the results show that these religious statements are held more 
strongly than the factual ones, perhaps to avoid the uncertainty which would neces- 
sarily follow from a weaker acceptance. The results also show that it is easier to be 
uncertain about a factual matter which can be settled, than to be uncertain about 
something which is literally a matter of belief; certainty about religious matters is 
possible because of the social support that can be evoked to sustain these beliefs. 
Anxiety plays a role in holding matters of opinion strongly, but not in matters of 
belief. 

A cognitive theory of religious behaviour is suggested by this study, but as Argyle 
shows, there are other theories. The present cognitive interpretation can be extended 
to include affective components by drawing attention to the attachments to and 
arousal value of signs, symbols, objects and verbal formulations in any religious 
system. The function of these things is to maintain appropriate responses and so, for 
example, it is common for preachers to repeat well-known formulations, and particu- 
larly texts, for their arousal value, and not for their cognitive significance. 


The author wishes to thank Dr R. H. Thouless for his comments on an earlier 
draft of the paper. He is also grateful to Professor M. A. Jeeves and Mr 8. H. Lovi- 
bond for allowing the use of some of their measures. 
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APPENDIX 

The items of the attitude measures, 
enlarged Thouless questionnaire grou 
order of items in the Thouless questi 


Baia ast Se eee . the 
measures of institutionalization and individualism oer tia 
ped together in areas. The numbers in brackets refer t 
onnaire set out in Table 2. 


Authoritarianism 


1. Obedience and respect for 

2. No weakness or difficulty 

3. Every person should have 
obeys without question. 

4. What the youth needs most is strict discipline, ru 
and fight for family and country. 

5. Young people som 
them and settle down. 


earn 
authority are the most important virtues children should le 
ean hold us back if we have enough will power. satan she 
complete faith in some Supernatural power whose decision 


y rk 
‘gged determination, and the will to W° 


ver 
etimes get rebellious ideas, but as they grow gat? 


up they ought to 


d 
; gratitude, an 
d work more, everybody would be better off. 


F — 
10. Ni rson could ever think of hurting a close friend or relativ 


© sane, normal, decent, pei 


Humanitarianism 


l. The death penalty is barbaric and should be abolished. 


. , cent 
2. The dropping of the first atomic bomb on a Japanese city, killing thousands of innot 
women and children, 


+ idiz 
a Was morally wrong and incompatible with the standards of civ 
community. 


3. Women have a moral tight to complete equality with men in every sphere of life. an 

4. The Australian aborigines should immediately be granted full citizenship rights qual 
complete social equality, in °pportunities for education and employment, © 
wages, etc. 

5. Bodily punishment show 

6. Regardless of provocati 
during time of war. ar 0 

7. Under no circumstances whatever could a decision to make the first use of any nucle 
biological weapons be morally justified. , mon’ 

8. At the very least a quota of Asian migrants should be admitted to this country to 4¢ 
strate our goodwill towards our neighbours to the North. 

9. Prostitutes should be regarded as victims of so 
become socially useful citizens. 

10. Blood sports, such as fox hunting, 

eruel and should be forbidden. 


cluding equal 


Id not be applied to 


«nut 

. - aviow 
Prison inmates, regardless of their beh: 3 
on, we should indw 


r 
rjg0D 
ge in no brutality against enemy PT 


‘ ce 
Sega i jstan 
cial circumstances who require ass d 
: an 
icious 
Greyhound racing with live hares, etc., are Vic 
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Institutionalization 


1. The Church is necessary to establish and preserve concepts of right and wrong. 

2. Every person needs to have the feeling of security given by a church. 

3. For the vast majority of people, in order to live a truly religious life the Church or some 
such other organized religious body is an essential. 


4. ‘The aim of missionaries should be to establish church buildings where religious services and 
ceremonies can be conducted. 


Individualism 


1. A man ought to be guided by what his own experience tells him is right rather than by 
what any institution, such as the Church, tells him to do. 


2. It is more important for an individual to understand the principles of his personal faith 
than to have a detailed knowledge of his own denomination. 


3. Private devotions are more important in the religious life of a person than is attendance at 
publie church services. 


4. True Christianity is seen in the 


lives of individual men and women rather than in the 
activities of the Church. 


Beliefs about Christ 


1. (2) Jesus Christ was God the Son. 
2. Jesus changed water into wine. 
8. Jesus Christ was born of a Virgin. 


4. Jesus walked upon the water while his disciples waited for him in their boat. 


Beliefs about God 


(1) There is a personal God. 

(4) The world was created by God. 

(7) There is a God who is all-powerful. 

(8) There is a God who is altogether good. 

God made man out of dust and breathed life into him. 

(16) There is no God (personal or impersonal) (with scoring reversed). 


2 SUR go to 


Other orthodox Christian beliefs 
1. (3) There are spiritual realities of some kind. 
2. (5) There is a personal Devil. 
3. (13) Evil is a reality. 
4. (14) The spirits of human bein; 
5. (18) Attendance at church is a 
country. 


gs continue to exist after the death of their bodies, 
better way of spending Sunday than taking a walk in the 


General religious belief 


(6) Matter is the sole reality (with scoring reversed). 

(9) There are such spiritual beings as angels. 

(10) Jonah was swallowed by a great fish and afterwards emerged alive, 
(20) Christianity is a better religion than Buddhism. 

(21) The Bible is literally true in all its parts. 

(23) There is a Hell in which the wicked wi 
(25) Right will triumph. 

There is no life after death (with scoring reversed). 


ll be everlastingly punished. 


oS Sm ge to 


18-2 
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Opinion 


1. (15) Religion is the opium of the people. P ; 

2. (22) Man is, in some degree, responsible for his actions. 
3. (27) Hardship strengthens character. 

4, (32) Sex is evil. 


3 -awntshes y the 
5. (37) Members of the leisured class are supported by the ‘surplus value’ created by 
workers. 


6. (39) India has, on the whole, benefited from British rule. 


Fact 

(11) Man has been evolved from lower forms of life. 

(17) The universe is expanding. 

(19) Moses was the author of the first five books of the Bible. 


(28) Mary, Queen of Scots, was beheaded between 1580 and 1590. 
(30) Tigers are found in parts of China. 


(31) Hornets live in nests under the ground. 
(33) Light travels to us from the sun in less than one minute. 


(34) Bacon was the author of the plays attributed to Shakespeare. 
(35) Green is a primary colour. 


(36) Sunlight is good for human health. 
- (38) Tariffs improve trade. 


(40) The total national debt of Great Britain is more than a thousand million poun’> 


Seneupeyr 


sa 
yrs 


Miscellaneous seh 
1. (24) The spirits of persons who have died can sometimes communicate with the liv’ 
2. (26) Belief in evolution is compatible with belief in a Creator, 
3. (29) Everything is relative. yy} for 
4. It makes no difference whether one is a Christian or not, so long as one has good we 
others. 
5. Salvation is only for Christian believers. 
6. (12) There is an impersonal God. 


(Manuscript received 30 May 1961) 
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AN EXPERIMENTAL STUDY OF PIAGET’S THEORY 
OF THE DEVELOPMENT OF NUMBER 
IN CHILDREN* 


By H. BLAIR HOOD 
Educational Psychologist, Cumberland 


In spite of the great weight of theory and speculation they contain, Piaget’s books are all 
founded essentially on experimental work with children, and the purpose of this study was to 
repeat some of the experiments which Piaget has outlined in the book on number. Piaget has 
been criticized for not stating the number of subjects who took part in a given experiment 
from which he has drawn a specific conclusion: for not giving precisely the age range of the 
subjects, and for not relating their performance to mental age as well as to the chronological age. 
The aim of this study therefore was to determine whether (a) a group of normal English speaking 
children, and (b) a sample of mentally retarded children and adults, would show the same 
general trends in development of pre-number concepts as Piaget’s subjects. The factors of 


mental and chronological age were also considered, as well as the relation of stage of development 
to ability in arithmetic. 


I. Inrropucrion 


In his foreword to La Genése de Numbre chez VEnfant Piaget (1941) indicates 
the book's position in the development of his thought. His early books were con- 
cerned with various verbal and conceptual sides of the child’s thinking, covering 
such fields as language development, judgment and reasoning, ideas about the 
external world, physical causality and so on. Then come the studies of the origin of 
intelligence in children, from the moment of birth, until the end of the sensori-motor 
period of intelligence at about 2 years of age. This is followed by the book on number 
(Piaget, 1952) which is the first of a series of volumes devoted to discovering ‘the 
mechanisms that determine thought’. All these aim at demonstrating how the 
various schemata of sensori-motor intelligence gradually cast off their sensori- 
motor dependence, and ascend to the level of relatively free conceptual thinking. 
Piaget does not consider sensori-motor intelligence to be thinking in the strict sense, 
but the schemata of this period of mental development do nevertheless become 
‘organized in operational systems on the plane of thought’. The purpose of these 
later volumes is therefore to trace the development of the o 
to concepts of number, continuous quantities, s 
of intuitive pre-logic to that of concrete operation: 
operations. 

When Piaget questions a child to determine the presence or absence of a 
concept or logical operation, he usually employs two or more tests as a means of 
probing into the child’s mode of thinking. We shall therefore use the word ‘experi- 
ment’ to mean the application of one or more tests to determine the stage of dey 
ment of an operation, but the results tabulated will refer to the findings of the 
experiment, not to individual tests. For instance, in chapter 


perations which give rise 
pace, time, etc., through the stage 
8, and on to the final stage of formal 


given 


elop- 
: total 
VII the problem of the 


* Based on a thesis submitted to Edinburgh University for the degree of Doctor of Philosophy 
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, P : : dal 
additive composition of classes is studied by a number of tests in which the oe 
used may be flowers, beads, or drawings of children; the important point is whether _ ,. 
or not the various tests all indicate the same stage of development. 


II. Sussxcrs ann resttnc PROCEDURE 


* * " ur 
A sample of normal children was studied consisting of 61 boys and 65 girls, drawn fr ee 
schools in the north-west of England, and aged from 4-9 to 8-7. For the most part cultura’ 


. fe jern 
grounds were satisfactory, with a country or small town bias. In all these schools good moc 
teaching methods were employed. 


The Terman-Merrill scale 
Although much criticism ha; 
scale itself, it was felt that ¢ 
and intellectual levels of a 
ment; it was therefore use 


“L’ (1937) was used to assess each child’s mental es 

$ been levelled at the mental age concept and at . 

he scale could still differentiate quite usefully the om ] 

group of children, giving a global view of their develst 

d so that a comparison could be made re ae — 

epted intelligence scale. Normally each chil underwe 
(1) The Terman-Merrill intelligence scale ay; 

e eight Piaget experiments selected for st af 

nts. In a few cases a fourth session was requ? 


i 
t 


: ns, the children appeared to enjoy the session» 
co-operation was excellent, even . 


‘ e 
When one comes to the crucial question in which the child is asked to ansil 
judgment, e.g. ‘Which has the most water?’ « 


rep 
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Il]. THe EXPERIMENTS 


Hight of Piaget’s experiments were selected for study. Each experiment aims at 
revealing the presence or absence of a pre-number concept, and at tracing the charac- 
teristic stages of its development. These will be described in bare detail only, without 
the nuances and theoretical ramifications which they contain in Piaget’s book. The 
eight selected were: 

(1) The conservation of continuous quantities. The child is shown, say, two large 
glass containers of similar dimensions and filled with an equal amount of liquid: he 
is allowed to satisfy himself that the amounts of liquid are the same. The liquid is 
poured from one container into four smaller ones, and the child is then questioned 
about the equality or otherwise of the two quantities as a result of this operation. 
Using a variety of containers the problem can be presented in several ways, and the 
stage of development clearly demonstrated. 

(2) The necessary equivalence of two sets of objects for which a one-to-one correspon- 
dence has been made. The objects in the two sets are functionally related to one another, 
so that the correspondence will be to some extent provoked or suggested to the child, 
e.g. a set of glasses may be made to correspond to a set of bottles, or flowers to vases, 
etc. The equivalence of the two sets is recognized by the children while the one-to-one 
Correspondence is present before them, but younger children lose the notion of 
equivalence when one set is closed up and the correspondence is no longer obvious. 

(3) Given the following relation of equivalence 2 = y, y = 2, therefore, « = z, the 
question is whether the child can use this logical structure before he discovers the 
mathematical notions of invariance of sets, seriations, etc. Before he can arrive at the 
equation « = z, the child must presumably be at Stage 3 in the problem of the lasting 
equivalence of one-to-one correspondence of sets. The simplest technique is to have 
the child set up a one-to-one correspondence between jars and red flowers, put the red 
flowers to one side in a heap, make up a fresh correspondence between the same set of 
jars and blue flowers, and then question him as to the quantitative relation between 
the red and blue flowers. 

(4) This experiment generalizes the function studied in the previous one to the 
point of one-to-one correspondence between any number of sets. For inst 
X and Y each correspond to Z in a one-to-one relationship, X + Y together will 
correspond to Z in a two-to-one relationship, W+X+Y ina three-to-one relation- 
ship, and so on. Piaget puts this experiment into a very complex setting, in which it 
appears as one of several experiments aimed at analysing the development of the 
multiplicative function from a number of different angles. 

(5) Establishing correspondence spontaneously without having it suggested as in 
experiment 2, by constructing two sets of similar counters. 

(6) The construction of a series and the problem of ordinal correspondence. The 
elements of a set differ in a manner which makes them capable of seriation for 
instance a set of drawings of ten boys, each getting progressively smaller. The — 
plementary set would be drawings of hoops corresponding in size to the boys, and the 
child would be required to put each set into serial order, and to make the din sets 
correspond. 

(7) This experiment examines the child’s ability to understand that 


ance, since sets 


if class A 
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consists of classes B and C, then B = A —C, etc. Flowers, beads, etc., may be used, 
or drawings of children. The child may for instance be shown a drawing consisting ae 
group of girls and a smaller group of boys, and the point is made that together they 
make up a group of children. The problem, which may then be presented in varios 
ways, is to discover whether the child appreciates that although there are more girls 
than boys, there are more children than girls. Tests such as this may reveal the 
child’s difficulty in thinking of the total class and at the s 
largely because he is still thinking on the 
immediate and irreversible. 

(8) The problem here is the additive con 
additive composition of parts into a whole 
as we find in the inclusion of classes in a to 
if he has four sweets in the morning and 
for sweets as his friend who has seven in 


ame time one of its parts, 
bogies shich is 
plane of perceptual intuition which 


rposition of numbers, showing how the 
gives rise to the same difficulty in numbers 
tal class. A child may not understand that 
four in the afternoon, he is just as well 0 
the morning and one in the afternoon. 


IV. Resunrs ror norman SUBJECTS 


Table 1 shows the percentage of children for each of five age groups who are at pote 
of three stages of development in each experiment. It also shows the average ee’ 
age for the group of children from whom each percentage was calculated. Althoug' 


his table, which it might have had if 7 
nds are fairly obvious. Pre-number ae 
» and most of those studied here are not fully 
d 7 years. It is not mere age, however! — 
= : primarily important. For instance, we may notice that a 
Experiment 2, ae 64% in the under-five age group who are at Stage 2 have a oa 
mental age of 5-7, more than a year above the 28% of the same chronological ag 
group who are at Stage 1, and whose mean mental ae 
repeatedly throughout Table i, ng 
teacher as to wh 


age is only 4-3. This trend ane 

ard the table as a guide to a ea 
; in th 

of pre-number concepts from children 19 u 

hat chronological age grouping conceals 

; fica pment as of mental age development: yuti 

instance, seriation is largely not understood by around 40 % of 5 to 6 year olds, pen 

ve effective command of the concept: he jant 

two stages hav id. nee 
: / Stages have an unsteady an 
understanding of it. A teacher relying A 
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- ; makide 
J on chronological "4 o and 
: gs ogical age groupin 
due allowance for exceptional ¢, Bical age grouping 


iorit 
ses, could feel rea s " ree major™ 
of her under-fives would have little aiieadiaiien coe sure that a larg thos? 


above seven could usually be counted on to hat i? 
ths Sue yaar erie’ fom ry to seven no assumption of any kind should be p 

Table 2 shows more positively the Telation between stage of development ay 
Terman-Merrill mental ages. Except for R Sas 


ta 

xperim o/ of the me?" *y 
under-fives are at Stage 1. Some once periments 2 and 8, 100% nti 
ages 5-6 years but most children are still 


e 
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en 
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suggests that the concepts of seriation and lass An il not fully und 


The development of number in children 277 


Table 1. Stage of development and chronological age 


Chronological age 


4-1 to 5-0 5-1 to 6-0 6-1 to 7-0 7-1 to 8-0 $-1 to 9-0 
Experi- Mean Nisa Mean Mean Mean 
ment Stage % MA. % MA. % M.A. % MA. % MLA. 
1 1 865-2 94 5-11 47 6-2 — — = ad 
2 § 510 — = 6 6S 10 7:0 — — 
3 4 5-10 6 78 47 7:3 90 8-1 100 8-10 
2 1 280 43 6 46 — 
2 64 5-7 72 6-0 4463 -- _ = = 
3 8s 60 2200 «67 56071 10000 7-11 1008-10 
3 1 8t 4 69 57 336-0 
S 8 52 13° 68 6 7-0 
3 8 60 18 6-7 61 74 1000 7-11 1008-10 
4 1 100.53 78 5-9 47 6-3 _ =— = = 
2 _ = 14 6-4 24 6-10 
3 = = 8 7:8 29 78 100 711 100 8-10 
5 1 720 Bel 40 5-4 21 6-0 7 TO = _ 
a 24° 58 26 «6-2 2300 «67 
3 4 510 384 68 560074 93 &1 100-810 
6 1 96 53 85 5:10 52 6-4 3600«CO74 25 9-2 
2 4 510 15 6-6 420 7-4 28 «7-9 — — 
3 — = os = 6 86 36090 75 8-9 
7 1 96 52 92 Bll 85 6-11 45° 77 25° 8-0 
2 — _ = — 15 7:2 — —_ — ee 
3 4 5-10 8 68 _— — 55 8S 75 9-2 
8 1 720 §1 78 510 44 65 — — = = 
2 4 510 — _ 6 72 10 «7-2 = = 
3 24 57 22 6-9 50 7:3 90 8-1 100 8-10 
a 
n for each 23 32 34 28 9 
age group 
Table 2. Stage of development and mental age 
Mental age 
Below 5-0 51-60 6-1-7-0 7-1-8-0 8-14 
Stage Stage Stage Stage Sta: 
l 2 8 1 2 3 1 e #8 1 2 3 i 5 = 3 
Experi- 
9 9 
ment (%) (%) (%) (%) (%) 
1 1 71 #12 #17 64 6 30 9 9 82 — ~— 490 
2 48 520 — — 85 5 — 44 56 100 100 
3 100 — — 60 11 2 44 lL 45 100 100 
4 100 100 37 «18 «645 — 94 % = 8 92 
we = Se 2 ee eK FR ee 
6 100 100 45°35 200 18 49 33-83 52 
7 100 — — Be — 13 84 5 ll 54 20 26 42 _ 58 
7 5 oad 3  — 17 62 ‘ 3 ; 
8 70 6 : aS 8 30 9 9 8 — _. 399 
ee 
n for 17 38 31 26 
M.A. ne 


groups 


278 H. Buatrr Hoop 


stood by 50%. In contrast to the chronological age grouping, we find that it is . ~ 
mental age band 6-8 years inclusive that the change from Stage 1 to Stage r ee! 
ponses is most actively taking place, but this trend, of course, may apply only 
evidence based on Terman—Merrill age levels. . 
The relation between mental age and stage of development is shown collectively ‘a 
all the experiments in Table 3. Here we have half-year mental age groups, and ti : 
table records the number of responses at a given stage of development which wer 
derived from all the experiments. Thus at age 4-0-4-5, the five children in this age 
group gave Stage 1 responses in all the experiments, making forty such responses A 
all. It will be seen that the results of this table were obtained from 77 children only, | 
and unfortunately, owing to practical considerations, it was not found feasible = 
extend the table to include the results of the whole sample. By the age of one 
years, 50 % of the responses are at Stage 3. It is also again clear from this table tha J 
for Terman—Merrill mental ages, the great period for the development of prenaabe 
concepts is between 6-0 and 8-0, when the proportion of Stage 3 responses increase 
by nearly 70%. 
The percentage is 50 at about age 7-1. The ‘expected’ Stage 3 responses were 
fitted by an approximate probit analysis.* 


Table 3. Relationship between M.A. and frequency of responses 
at each stage of development 


Expected % 
No. of responses at Stages 


for following 

M.A. group N 1 2 3 at Stage 3 ees q 

40-45 5 40 0 0 1 46 | 

46-411 6 46 2 0 2 cee 

5-0-5-5 7 47 9 0 6 5:6 

5-65-11 il 65 15 8 4 ay 

6-0-6-5 4 14 18 20 28 ae 

6°6-6-11 7 21 15 20 46 a 

7-0-7-5 10 18 19 43 65 a 

76-711 3 0 2 22 81 a0 

8-0-8:5 6 5 1 42 91 ae j 

86-8+11 5 2 5 33 97 

9-0-5 3 0 0 24 99 ‘as 


CEPTS AND ABILITY IN ARITHMETIC 


The development of number in children 279 


Even among the four schools of this investigation, there was a good deal of variation 
in teaching methods, time devoted to arithmetic, age of entry to school, and of 
course such factors as absence from school, change of teacher, etc. Piaget would 
never intend his experiments to be measures of how much arithmetic a child should 
be able to do. What they try to do is to indicate aspects of mental structure, so that 
we may know if a child has developed mentally to the point of having those concepts, 
which are the intellectual foundations of arithmetic, and without which a complete 
understanding of arithmetic is impossible. We may, however, anticipate that some 
children who fail in all the Piaget tests may nevertheless be drilled so expertly in 
mechanical arithmetic that they appear to have real skill in it, whereas their lack of 
ability becomes evident when they are faced with simple problems, or more advanced 
mechanical work. 


Class teachers were asked to review each child’s work in arithmetic, and to place 
the child in one of five arithmetic grades. 


Grade 1. No number ability of any kind: child may 
five or more objects from a group, 

Grade 2. He 

Grade 3. Chi 
writing. 

Grade 4. He can do simple 
skills of Grade 2; he can in sh 

Grade 5. Any combination 


be able to count, but he cannot pick out 
or do a simple sum even with counters. 

can pick out five or more objects from a group. 

Id can do simple addition and subtraction with or without counters, orally or in 


problems presented verbally or in writing, and also will have the 
ort use number with apparently some understanding. 
of number skills beyond this point. 


Teachers did not find it easy to fit every child clearly into one or other of these 
grades, and many of them asked for a finer discriminating scale. The above scale, 
however, was thought to be adequate, since its purpose was merely to pinpoint any 
child who might be able to use number with understanding, and yet be predominantly 
lacking in the pre-number concepts. By ‘using number with understanding’, per- 
haps better expressed as ‘using numbers successfully’, we mean the ability to attend 
to the numerical elements in a number problem, to relate these elements correctly to 
one another, and to resolve the correct numerical solution to the problem from these 
relationships. The process must be distinguished from that of ‘ understanding number’. 
For Piaget ‘number’ as such is understood only when the various concepts of con- 
servation, equivalence, equalization of differences, and so on, can be attached to a 
group of interchangeable units, and this is assessed for a given child not by arith- 
metical problems, but by the techniques outlined in his book. Usually it would be 
denied that a child can use number successfully before he can understand numbers 
but our evidence does not support this view, Arithmetic logically entails the ei 
cepts of conservation, equivalence, and the rest, and would not make sense without 
them, but psychologically a degree of arithmetic is possible for children predominantly 
or entirely at Stage 1. A child may be trained, not only in mechanical processes but 
in problem work, to act as if he understood number, Methods of solving a roblem, 
may be skilfully taught, and are, moreover, facilitated when the child solves the 
problem by acting on material before him. The material itself helps to keep his 
thinking in the channels of conservation, equivalence, ete., and the presence or 
absence of the concepts themselves does not constitute for him an element in the 
problem. 


280 H. Buatr Hoop 


Table 4, based on teachers’ estimates of arithmetic grade, shows that at dena be 
elementary degree of arithmetic may be expected from many children who have : 
not acquired Piaget’s pre-number concepts, but at the same time, we find wrator at 
predominantly Stage 1 child being in Grade 5; although under very favourable 
cumstances such a case may be found, it seems probable that as a general rule m 
advanced work than the level of Grade 4 will increasingly demand these see 
One should not expect a child of predominantly Stage 1 responses to go far in ar! : 
metic, and there is a strong case for regarding presence or absence of the concepts cf 
the main factor in weighing up a child’s arithmetic readiness on the cant 
plane. On quite other grounds, however, a proportion of Stage 3 children will 
found to be at too low a standard of arithmetic, their backwardness arising from the 
numerous vicissitudes of school learning and not from mental incapacity. 


Table 4. Arithmetic grade and stage of development 


Percent totally or 
predominantly at Stage 


Arithmetic —_—_—_—_—— 
grade l and 2 3 
vy 37 0 
2 23 12 
3 25 13 
4 15 13 
5 0 62 


Much of the validity of Piaget’s pre-number theory hangs on the soundnes$ a 
otherwise of his experimental technique, and we therefore find that he anticipate? 
possible objections to his method of study. ‘It might be argued’, he says, in oo 
sidering the responses of children at Stage 1, ‘that the mistakes are due to lack is 
understanding of the words used. May it not be that the child does recognize that t - 
number of bottles and glasses remains the same when one set is grouped togethe 
and that when he says “there are more” he is merely expressing the idea that ¢ mn 
shape of the set has changed and the space it occupies is greater.’ This point pe 
ted itself to the writer frequently with force. For instance, many children who gay 
Stage 1 type answers (‘there are more here’, ‘this is bigger’, ete.) were wa re 
further question, ‘Do you mean that you have now a bigger number of things ee 
than here?’ or ‘If you counted the line of flowers would you now count more tha? ‘ 
you counted the heap?’. A few children gave a clear answer to this, showing that i 
knew the number of items in each set to be the same: for instance, ‘Tt’s only the = 
they look that’s different’, and they were then passed as Stage 3. Many of gat 
however, agreed that the number was unchanged, yet when the tests were eel 
they persisted in saying that one set was more or bigger than the other. It becal the 


: : f 

should insist on them thinking only ae ip 
nber ing them by verbal suggestion to oak EF ome 
their minds irrelevant perceptual factors. Thig procedure would have given @ °°, oy 


. ‘ . . nD 
what earlier Stage 3 development, but it would also have meant that the exam 


: : i in 
was doing a good deal of the child’s thinking for him. The mere fact that a child od ow 
to look at the quantitative problem set to him, not solely in analytic terms 0 ‘cal 


ti : i er. ae : mer" 
many times’, but in global, perceptual ter ms, 1s evidence surely of immature NU" 


number in each set by, as it were, help 
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thinking, however much we may feel that he ‘really knows all the time that there 
are still six in each set’. The fact is that the child, although he may or may not know 
that the sets are still six and six, cannot prevent himself lumping in with the six 
items the space that lies in between, or the size of the individual items in one set as 
compared with those in the other. Partly to throw some light on the point that the 
child’s difficulty may be largely a linguistic one, implying that he merely does not 
understand what the examiner is asking for, the writer in the course of Experiment 7 
from time to time took a clear Stage 1 child, and carefully explained to him just why 
his answer was wrong, and what the correct answer should have been, using the three 
types of apparatus. Nineteen children were ‘eoached’ in this way and were retested 
after an interval of 3-4 days. In every case the child on being retested was still at 
Stage 1. It seemed evident too that when a child was questioned immediately after 
the working session, he could usually give the correct response, but mainly because he 
was repeating to the examiner what he had in effect been told to say, and there was 
little or no evidence of temporary insight into the problem. 

Piaget answers his critics by stressing the confidence and clarity of mind which the 
child displays when he does reach Stage 3. He also makes the important point that 
even if the child can count the items of the sets correctly, there is no proof that this 
‘verbal enumeration expresses a better quantification, from the child’s point of 
view, than the space occupied’. Correspondence between numerals and objects 
at this level may be purely verbal—just as the child can make the glasses cor- 
respond to the bottles, so he can make the names of the first six numerals correspond to 
the six glasses, etc. 

While it is certainly true that there is an element of linguistic confusion among 
Stage 1 children because their understanding of the words in question is incomplete 
and limited, it is the eventual appearance of the concept and operation, the interna- 
lized action becoming reversible, that completes the verbal understanding and re- 
moves the limitations. With notions such as permanence and equivalence now a part 
of his mental equipment, the child modifies and re-directs his use of expressions such 
as ‘which is bigger, where are there more. . ., etc. *. Before this point is reached, one 
may try to teach children the correct quantitative use of such expressions, so that, as 
some would have it, ‘we implant a sense of number in their minds’. With young 
children such teaching would bear no fruit, but from approximately 5 or 6 years 
onwards, it should be possible to help a child on more quickly to Stage 3, using such 
didactic material as, say, the Cuisennaire rods, and certainly the number teaching of 
young children should be directed to this end. Basically, however, Stage 3 is reached 
by the normal process of intellectual maturation. 


VI. RESPONSES OF MENTALLY SUBNORMAL SUBJECTS 
In his theory of the growing mind of the child, Piaget gives us a picture of the 
evolution of a mental structure which, while retaining always the unity of its inter- 
related parts, increases steadily in size and complexity until the period of formal 
operations is completed, system following on system and each integrated with the 
one which preceded it. The child’s pre-number concepts are a fragment of this 
growing system of operations. They emerge over the age range of from 6 to 10 years 
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approximately as concrete operations, and along with other concrete oe 
they are the base on which the final structure of formal operations is built. mae 
therefore their time and position in this procession of mental events am ong normally 
developing children, we may now ask whether their development is affected by - 
handicap of general mental subnormality. For instance, a mentally subnormal boy 
19 years may have an intelligence test mental age of 6 years. Will his thought pao 
cesses still be stumbling at a pre-concrete operational level, or shall we find that his 
thinking, as expressed in operations, has matured 
his contacts and experiences in the society 
If we find that he has in effect ‘learned? 


if at all, pinned down in a system of operations. Persy 
are, one wonders from time to time—particularly 
testing children—whether, say, the child who solves 


asive as Piaget's anguiieee 
perhaps while in the process a 
the glasses of water problem eh 
ice, and only in a secondary sar i 
operations. The reaction of chronologically older su 
al ages numerically comparable with the young child, 


already been undertaken. Inhelder (1943): 


rating how Piaget's theory of the system . 
reversible operations could help materially in the diagnosis of various grades 


mental deficiency, More recently Woodward (1959) has applied Piaget’s observation’ 
and the concept of permanent objects in the norm ‘ 
ple of mentally defective children. She concludes th® 
“sensori-motor activities of severe mental defectives could be classified into th? 
Sensori-motor types distinguished by Piaget’, 7 
In their manner of responding to the examination, the mentally retarded groul 
tended to differ from the normal children in the following ways: (1) The retarde? 
subjects took on the average approximately 10 min, longer to complete each sessiO! 
of the examination, They moved more slowly, both mentally and physically, pit 
Speedy, alert response which even some normal 5 Y® 
(2) This slowness was due in part to their poor meqwarlieenee 
peak to them more slowly and deliberately, with epee 
anny. Interpretation of their comments and observatio! 


wi 
1ong the Irrelevancies, (3) Even among those W! 


e in evidence among the eT 
bjects. Neither group showe gsio? 
the examinations, and they gave the impr pei 
that as long as one did not hurry them, they would work to the limit of # 
capacity. 

The responses obtained from these sub 


: iJdren ° 
: : Jects sho i ung childr vo 
normal intelligence, Piaget’s pre-numbe. wed that as with ee 


ec 
* Concepts tend to mature as the subj 
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all-round mental capacity increases. It is suggested that general socialization, the 
effects of schooling, and the training of an occupation centre might have provoked the 
maturation of these concepts among the chronologically older subjects whose mental 
development on a standard intelligence scale was still theoretically that of a young 
child. For instance, to take an extreme case, one subject was a man of 40 who was 
attending the occupation centre as an interim measure until more suitable arrange- 
ments could be made for him (he was well beyond the usual age limit for the centre). 
Because of his tendency to down tools when he felt like it, and his limited sense of 
responsibility in most social matters, he was never a satisfactory worker even in an 
unskilled job. Nevertheless he had ‘knocked about a bit’, could handle small 
quantities of money needed for cigarettes, buses, etc., and in casual conversation did 
not give the impression of being so low on the mental age scale. But for all his 
worldly experiences, he remained solidly at Stage 1 in all the experiments, with no 
hint at all of even approaching Stage 2 at any point. He also had the normal 5 year 
old’s frequent difficulty in coping with such a phrase as ‘Make it the same as..., 
which one is bigger..., have I got more..., etc.’. Several other subjects showed a 
similar pattern of responses. 


Table 5. Showing ‘expected’ percentage of Stage 3 responses for each age group 
of mentally retarded subjects 
Age 50 56 60 66 7:0 7:6 80 86 9:0 9-6 10:0 10-6 11-0 11-6 
Expected % 
Stage 3 1 3 5 9 15 24 34 46 59 70 80 8% 938 97 


Italicized figures extrapolated. 


Turning to a higher level on the mental age scale, we find that from about 84 years 
upwards there is a preponderance of Stage 3 responses. In nearly every test these 
subjects gave the quick and confident responses of normal children, including often 
the same element of surprise and amusement at the obvious simplicity of the prob- 
lems. The association between these subjects’ mental retardation and their imma- 
turity in pre-number concepts can be studied by obtaining for each subject the 
number of responses he gave at each stage of development from all the experiments 
taken together. From this the ‘expected’ percentage of Stage 3 responses at each 
mental age level for the mentally retarded subjects can be calculated on the same lines 
as the last two columns of Table 3. The complete table of individual results from 
which Table 5 was constructed is not reproduced, but some of the results stand out as 
anomalous cases when compared with the general pattern of responses shown in 
Table 3. The following three subjects, for instance, show an overloading of Stage 1 
responses which one would not expect from their Terman—Merrill mental age: - 


Total of responses at Stage 


Subject M.A. 


1 2 8 
1 7:8 8 0 0 
2 8-0 4 | 3 
3 9-6 5 1 2 
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approximately as concrete operations, and along with other concrete operations, 
they are the base on which the final structure of formal operations is built. Knowing 
therefore their time and position in this procession of mental events among normally 
developing children, we may now ask whether their development is affected by the 
handicap of general mental subnormalit y. For instance, a mentally subnormal boy of 
19 years may have an intelligence test mental age of 6 years. Will his thought prior 
cesses still be stumbling at a pre-concrete operational level, or shall we find that his 
thinking, as expressed in operations, has matured along more normal lines because of 
his contacts and experiences in the society 
If we find that he has in effect ‘learned’ th 
our conclusion must be that the successful 
if at all, pinned down in a system of operations. Persuasive as Piaget’s arguments 
are, one wonders from time to time—particularly perhaps while in the process of 
testing children—whether, say, the child who solves the glasses of water problem does 
so primarily because of his home and school experience, and onl y in a secondary sense 
because of a scheme of mental operations. The reaction of chronologically older sub- 
jects, however, who have mental ages numerically comparable with the young child, 
may help to reinforce one or other point of view. 

At least two studies on these lines have already been undertaken. Inhelder (1943): 
sets out with the full intention of demonstrating how Piaget’s theory of the system of 
reversible operations could help materially in the diagnosis of various grades of 
mental deficiency. More recently Woodward (1959) has applied Piaget’s observations 
on sensori-motor intelligence and the concept of permanent objects in the normal 
child’s development, to a sample of mentally defective children. She concludes that 
“sensori-motor activities of severe mental defectives could be classified into the 
sensori-motor types distinguished by Piaget’. 

In their manner of responding to the examination, t! 
€ normal children in the follo 


of his home, school or training centre?! 
€ answers to the pre-number problems, 
solution of such problems is not so firmly, 


ong verbal reply would be given, with the correct 


observations. These points were 
defective than the educationally 
evidence of ill-will or resistance t 


Vidence among the mentally 
subnormal subjects. Neither group showed any 
0 the examinations, and they gave the impressio? 
"my them, they would work to the limit of thei 


2 


The dev 
Sahel he development of number in children 2 
ntal ca itv ineres ; 

eels of schooling sae jesloret Tt is suggested that general socializati 
aturatio: ge he training of an occupati i sii 

devel n of these concept i ae nee - nea prevails oe 
opment pts among the chronologically older j ie 
child. For i on a standard intellig rl ewe sie sn 

. Borinska gence scale was still theoreticall 
attendi ance, to take an extr j oe 
en ths , xtreme case, one subject was te 
a the ans ; aman 0 

upation centre as an interim measure until more hares ic 
ble arrange- 


Ments cor 
ld b chs 
ye made for him (he was well beyond the usual age limit for the cent 
usus ntre). 
he felt like it, and his limited sense . 


Beea 

ause i 

i tg tendency to down tools when 

; yu i 
wnskiled job ee — matters, he was never @ satisfactory worker even in a 
uantitie: _ Nevertheless he had ‘knock d ab it’, i 
Aad . knocked about @ bit’, could handl 
Rot dive Hie 4 smh needed for cigarettes, buses, etc., and in casual manne 
pression of being so low on the mental age scale. But for all hi 

Ss 


World] 
Y experi * 
periences, he remained solidly at Stage 1 in all the experiments, with no 
ny point. He also had the normal 5 year 


hint 
at al 
old’s te He approaching Stage 2 at a 
7 entdi ey . f 
Which ni difficulty in coping with such a phrase as ‘Make it the same as 
Sinai igeer..., have I ; i : jects od a 
iis pales = sea be got more..- etc.’. Several other subjects showed a 


Table 
5. Showing ‘ 

Showing ‘expected’ percentage of Stage 3 responses for each age group 
of mentally retarded subjects 


Age 5 

50 56 60 66 70 76 3-0 $6 90 96 10-0 10-6 

_ 36 § 6 110 1 
Expected % - 
39 70 So 87 98 9 


Stage 3 1 3 5 


a4 34 46 


Ttalicized figures extrapolated. 
ental age scale, we find that from about 8} years 
responses. In nearly every test these 


Turn 
ing to a higher level on the m 
mal children, including often 


Upwar 
Wikfeas shore is a preponderance of Stage 3 
e ink ori the quick and confident responses of nor’ 
ems. The ement of surprise and amusement at the obvious simplicity of the prob- 
Uity in association betwee? these subjects’ mental retardation and their imma- 
Numbe pre-number concepts can pe studied by obtaining for each subject the 
v of responses he gave at each stage of development from all the experiments 


ake 
tae From this the “e* ected’ percentage of Stage 3 responses at each 
a8 the | ge level for the mentally retarded subjects can be calculated on the same lines 
fe Pe two columns of ‘able 3. The complete table of individual results from 
es fice const acted is not reproduced, but some of the results stand out as 
ith the general pattern of responses shown in 
for instance, loading of Stage 1 


Nom: 
a 
Able /_- cases when compared Wi 
. The following three subjects, show an over 
from their Terman-Merrill mental age: 


ve 
Spo 
ns és 
€s which one woul not expect 
Total of responses at Stage 


cr 
2 


M.A. 
1 78 
2 8-0 
3 9-6 


Subject 


om CH 
wren 
wwe ew 
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Other cases show the same trend, if not so strongly. Thus although there is clear 
relation between mental age and stages of development, the former is not by any 
means an invariable guide to the presence or absence of pre-number concepts. It is 
not surprising to find, however, that when the responses of these three subjects in the 
Terman—Merrill scale were examined it was found that they tended to score well on 
items which were relatively free of logical content and which relied on such factors aS 
memory and social training and experience. On the other hand, these subjects were 
obviously weak in items calling for the identification of similarities and differences, 
and in other conceptual problems. The supervisor of the tr. 
that while superficially these three children might behav 
sensible 8-9 year olds, she recognized that underne 
was @ grosser and more intellectually 
special circumstances, 


aining centre commented 
e like normal and reasonably 
ath their general retardation there 
crippling handicap which showed itself only in 
Much the same opinion was expressed of other subjects. 
From Table 5 we find that mentally retarded subjects reach 50 % Stage 3 responses 
at about mental age 8-8, compared with 7-1 among normal children. Their rate of 
development, as one would expect, is also much slower; between 6 and 8 years their 


proportion of Stage 3 responses increases by only 25°% compared with nearly 70% 
among normal children. 


The expected percentages were again determined by : 
analysis. The percentage is 50 at about age 8-8. The results have only limited reliability 
since they are based on the results of only forty subjects. 

An interesting point came to light in the relation of stages of development in pre- 
number concepts and mental ages among the educationally subnormal pupils, which 
had a bearing on their ability in arithmetic. Individual reports on each pupil’s 
ability in arithmetic had been obtained from the class teacher, These reports were 
easily given a threefold classification as follows: 


an approximate probit 


(a) Pupils with virtually no arithmetical 
be able to do a simple adding sum using 
unreliable. 

(b) Pupils who could do sim 
stop with the introduction of 

(c) Pupils who, 
arithmetic, showed 


aa F ight 
ability: some of them could not count, others ate 
counters, but their capacity to do this was shaky @ 


ple addition and subtraction sums, but whose progress came t0 # 
carrying and borrowing. in 
although generally about 18 months to 2 years behind their mental ages 
definite understanding of and confidence in what they were doing. 


There were 8, 7 and 
One noticed that th 
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Writer as special problems, particularly since they were found to be considerably 
Fone ucoenial in reading than in arithmetic, and therefore ‘were not by any means 
cols - The results of the Piaget tests strongly suggested that their failure in arith- 
metic was due to the absence of pre-number concepts, and that in fact, in spite of their 
T erman—Merrill mental ages, which were checked by the writer at the time, they were 
Mentally not ready for arithmetic. They were still at Piaget’s intuitive stage of 
thinking, and had not yet reached the stage of concrete operations. 

A study of a few individual case notes, which space will not allow to be quoted 
‘ere, Would illustrate the profound difficulty defectives may have in handling such 
Words and expressions as more, most, bigger than, the same as, equal to, like each 
other, ete. These expressions imply a quantitative comparison, and it is in making 
the Comparison that the subjects’ thinking breaks down. They must be able to 
attend to two objects, say jar A and jar B, or a set of red flowers and a set of blue 
lowers, The two objects asist bedinked by a concept of quantity, e.g. size, amount, 
number. The concept becomes active or operational when the mind can pass in 
attention from one subject to the other, and then back to the first. Unless it has this 
‘eversible mobility along with a distinct orientation towards quantity, it cannot be 
truly Operational, and nes comparison of quantity can be made. Subjects at Stage 4 
er make only a uni-dimensional comparison, 1.¢. jars A and B must be identical, 
With the only difference being level of water: the set of flowers must be spaced 
Stmilarly to the blue, the only difference being total length. When, however, two- 

imensional differences are introduced, e.g. jar A different mn shape from B, or the 
tue flowers different in density as well as length from the red, a at guess of 
. © Concept of quantity must be introduced to the first schema, namely the conserva- 


lon of F > cated. The responses of the normal 5 year olds in 
. Of quantity—as Piaget has elaborate ay not have easton Hin: TaRSt BE a 


US investigati h they m 
stigation suggest that although they " : 
a ema having ee of quantity, they have reached the — form of 
Wantitative ae r ‘eferred to above. On the other hand many de ective sub- 
Smipausey* t reached even this simple 


Jects -s have not ye 
whose te. re 5-6 years have 
st mental ages are ai : zi sine, 
Schema Sena isons even at & uni-dimensional level, are therefore 
» and quantitative comparls 


®yond them. Faced with two objects of differing size, the pene ee eae sien * 
i atively passive unit in his thinking, each peonept stanins —ey son oer _ io 
1€ other, Onl mobility can bring about the unifying a aes Big i f or a. 
Atger Mental an ae elementary structure, thus introducing into thoug he 


Possibility of making quantitative comparisons. 
iS 
The wri Dr Mary Collins who advised him on many points 
Writer’ <-s are due to Dr y * 

ving oi 4 elt oT this study. Thanks are also due to the educational and 
edical vedere ae and the City of Carlisle in whose schools and 
aig ities ke 

Ming centres these subjects were examined. 
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GROUP INFLUENCE ON THE PERCEPTION OF 
AMBIGUOUS STIMULI 
By A. E. M. SEABORNE 
Social and Psychological Research Centre, Brunel College 
de by subjects in a social pressure situation 


biguity values were assigned to the various 
the stimuli when not exposed to social 


i was made to relate the judgements ma 

stitch mbiguity of the stimulus being judged. Am 

i uli on the basis of responses made by subjects to 

nfluence, 

tae He found that conformity was not related to 
Vidual certainty of correctness varied inversely 


the ambiguity of the stimulus although 
and response time varied directly with 
ambiguity. It seems possible that this can be accounted for by assuming that the subject's 
Assessment of the difliculty of the judging task was used to rate the value of the group's opinion 
80 that where it seemed that the possibility of arriving at a correct answer was less, the group’s 
influence was less effective. , 
ms, he results indicate that conformity ean only be expected tO 

vhere the social influence is seen to derive from a source externa 
Situation, 


ary directly with ambiguity 
1 to the immediate stimulus 


; INTRODUCTION 
e Seems to be accepted that ambiguity of stimulus is a nies estes the 
©pting of social influence in suggestion situations, e.g. Coffin (1941). 
ag his experiment is concerned with the question whether cxntagatiy of a display, 
defined in a particular way, increases conformity to group pressures. : 
he basic situation used to test this idea was one in which the subject had a choice 
sith orrect answers. Where either of two answers can be es ae et al 
a being seen as correct is less than where only one is correct. oe ive 
ulus situations can be set up, one where there 1s only one correct answer and one 
i €re there are two correct answers, and if the situations are such that the combined 
c “Nees of getting a correct answer in the double-answer situation are equal to the 
ance of getting a correct answer in the single-answer case, SO that the difficulties in 
Ey © Situation are equal, then we would predict that the aubjooe neppannligy teehee 
"Wer stimulus in the presence of group pressures to give an incorrect answer would 


More ]j ‘ 1 the single-answer case. 
likely to conform than 0 oe ~ ould be no more difficult, in that the 


“AUS, ag) -answel i er A . é 
3 ability eee = Lane would be as high in the individual situation, in 
he 8toup sheedies tae cabjedt would be more likely to give a response which is 
T 


eorreg F; : 
: i i f the arrangement used by 
© expey 3 «on used was & modification 0 ; 1 
Asch perimental situation presente d with two cards, on one of which was the 

and the explicit task was to 


stan, (1956). The subjects were 
judg, line and on the other 8¢ 


ge whi ‘ li 
Sub; ich of the comparison : 

Coty ; ‘ ke: 
the Cts in the group were told which response to ma 


Criti q were being studied. 

T — subject whose a aoe i pare Me desoribed, 0 pom none 

9 S$ deci four leve Se an hee, : . . 

aw: ic nina three, and four correct answers were made. Difficulty 
Wa, there were one, tW0, F 


80 Varied in that the difference In Jength between the comparison lites ecqual-to 
ed in tha 


eral comparison lines, 


es was equal to the standard. All except one of the 


the remaining subject was 


Sal 
19-2 
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the standard and the other comparison lines was varied. First, it was necessary ie 
design a set of cards in which the difficulty of the two, three and four correct onus 
cards was equal to the difficulty of the one answer card. It was decided to use a 
range of difficulty extending from about the same as Asch’s situation to a stage where 
only chance correct results would be achieved. a 

Thus for two purposes the cards had to be tested out on a number of people indi- 
vidually : first, to ensure that the objectively correct answers were equal in the oi 
three and four correct answer cases to the single correct answer case, and, second, t0 
arrive at an ambiguity value based empirically on the actual distribution of responses. 
The proposed definition of ambiguity is not in terms of number of possible correct 
answers but in terms of the actual number of lines seen as correct, by a sample of 
individuals. 

Display design experiment 


Forty comparison cards were therefore designed, and tested in an individual experiment 
situation. : ve 
The properties of the forty comparison cards can be seen in Table 1. The standard line wé 


2 
4 in. long in all cases. The lengths of the lines on card no. | were 328, 4 and 44; in. Card ee 
had six lines, two cach of these three lengths. Cards 3 and 4 had nine and twelve lines whic 


° . * a 
were three and four sets of the three lengths. The lines on card 5 were 3}, 4 and 4} in. and 0 
card 6 there were two sets of these. 


Table 1. Cards used in display design experiment 


Standard centre. Standard shortest. 
Size Number of lines Number of lines 
difference rc . 
(in.) 3 6 9 12 3 6 9 12 
Card no. 
io 1 2 3 4 21 22 23 24 
4 5 6 vi 8 25 26 27 28 
2 9 10 11 12 29 30 31 32 
4 13 14 15 16 33 34 35 36 
} 17 18 19 20 37 38 39 40 


It can be seen on Table 1 that there were five leve 
cards on which the lengths of the lines diffe 
respectively. 4jg0D. 

There were two sets of twenty cards each. The first set from cards 1 to 20 had the compat a 
line equal to the standard (the 4 in, line) at the centre of the distribution of three lengths aot 
the other set from cards 21 to 40 had the standard length as the shortest line. So the Le ag 
card 21 were 4, 451; and 4} in. long. (This was done to avoid a situation in which the ier 
to choose the central length rather than the length equal to the standard.) The cards, there oa 
varied in two major dimensions, level of difficulty represented by size difference and ambign 


. 1 
represented by number of lines, and also according to whether the correct line was at the oan 
or the bottom of the distribution. 


The relative orders of lines on the cards from 
were 12x 8 in. and the lines were drawn parallel 
were spaced at ? in. intervals symmetrically abs 
Their relative base lines were varied randomly 


i P is of 
Is of difficulty in that there were five ‘ js 
red among themselves in steps of J, 4, 3, $ and 3 


ds 

. cae 
left to right were varied randomly. ree _ and 
to the shorter side. They were 33; in. thi E 


rinted under each line for identification. yor? 
as then designed go that all size difference” er!” 

ers of lines within each set of four. The ° 
mental procedure was as follows. 


rde 
The cards were presented once through to twenty individual subjects. The cards wer® oF 
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sets of tw . - 
rn thie th — subsets A and B. In order to minimize sequence and positi 
ard was on s were divided into four groups. With th i sein 
the left of “ groups. With the subjects of the first group tk 
second of the stimulus card in the ft ercup shastendard 
md group the s ne frame and subset A was presented fi i 
Subject s p the standard was on the left, b' y cies bg vues 
: at 12 ft. fr a eft, but subset B was presented first: and 
Pairs of ca - from the stimulus frame and w: a and! s01ens Zhe 
; ards ae nd was told that he would be sk . 
decide which pied which would have one line on it and the other several fines, Eetocie ats arid 
he several lines was equal to the single line and to give as iis <steseibagtes 
she 


letter y oy . 

The sehen he thought equal. 

he eye-level ee — was simply a device whereby 
‘ad responded t a pjects seated 12 ft. away. The frame hinged backwards and when the subject 
DHS resale i pe genie dropped the frame backwards, changed the cards and cco eat it 
Proportion HN led number of correct responses are shown in Table 2. As can be seen the 

mber of rae 3 responses increased as the size difference between the lines increased and tl 
eet responses did not differ significantly between the different number of a 


two cards could be held side by side at about 


r 

Table 2. NV ic. . 

able 2. Number of correct answers m display design experiment 
Standard shortest. 


Standard centre. 
Number of lines 


: Size Number of lines 

difference — —— 

(in.) 3 6 9 12 3 6 9 12 
ve 3 6 5 3 5 4 4 5 
$ 10 7 9 9 5 8 14 ll 
g 13 4 14 13 10 11 14 12 
4 14 14 17 16 15 16 16 17 
3 17 19 20 19 19 19 18 18 


rs by size difference 


Total correct answe 
160 = 218% 


goin. 35 
fin. 73 160 = 456% 
gin. 94} out of a possible 160 = 58:7% 
yin, 125 160 = 78:1% 
jin. 149 160 = 931% 


Total correct answers 


3 111 200 = 
6, a lll . 200 
9 lines 4 }31 out of a possible > 999 
12 123 200 
t = 595% 


Total percentage correc 
to use in a group experiment, as this made the 


Tt w, 
lash ii decided that forty c# : 
Selection’ and very boring for the subject, so half of the cards were selected. The principles of 
ne Ee nN used were that approximately half of the chosen twenty should be cards having the 
the 9 lal to the standard at the centre of the distribution of lengths, and half at the bottom of 

ir sets, i.e. that objective difficulty 


distr; ana? 
Shouiq ei eution, and that the cards should be ‘typical of the 
decreased and that the difficulty of the three, six, nine and 


Welve oe as the size differences ! 
Fop aon sets should be equal. The cards chosen are shown in Table 3. 

7 o8en N€ experiment on group influence, it had to be decided which line on each card was to be 
Me (5 as the ‘group response: it was decided to choose the most frequently given incorrect 
Con, te Y the twenty subjects in the pre-test experiment) as the group response, and to count as 
®ubjeg ey an increased number of responses of these lines by critical (i.e. ‘growp-influence’) 

Hii 6 Sas compared with subjects in the display design pre-test. 
result: Suggested definition of ambiguity is in terms of the probability of a stable perception 
®nq se from a stimulus configuration. It is not clear how this should be measured objectively 
88 the Cntative index ofambiguity was calculated by subtracting the probability of the line ee 
the {sroup response (as described above) being seen as correct in the individual situation frat 
Fitna erest probability of any particular correct line being seen @S correct in the individual 
°n. The lower this difference the higher the ambiguity- 


rds were too many 
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On Table 3 these differences in probability are shown. It can be seen that in the siz and } in. 
difference cards the ambiguity is not reliably higher for the six-, nine- and twelve-line cards than 
for the three-line cards. The hypothesis has to be amended, therefore. for these sets of — 
that it would not be predicted that higher conformity would occur in the multi-answer cards. 
It would be predicted in the 3, } and j in. difference cards but not significantly differently as 
between six-, nine- and twelve-line cards in the 8 and } in. differences, since the ambiguities 
do not differ significantly. 


Table 3. Card numbers and differences (in parentheses) between highest 
correct response probability and ‘group response’ probability 


Size No. of lines 
difference ‘ -) 
(in.) 3 6 9 12 
we 21 (—0-2) 2 (—0-2) 3B(—O1) 24 (—O-1) 
i 5 (0) 26(—0-2)  7(0) 8 (0) 
3 9 (0-3) 30 (0-15) 11 (0-2) 32 (0-1) 
3 13 (0-4) 140-15) 35 (0-15) 16 (0-15) 
3 37 (0-9) 18 (0-5) 39 (0-25) 40 (0-25) 


For the group experiment it was thought best not to have an unbroken sequence of twenty 
unanimous incorrect responses to all twenty cards, so five more cards were added, three at the 
beginning of the series (to the first and third of which the group responses were unanimous @n 
correct, and to the second a divergent response was given by one of the group), and two eT 
later in the series to which divergent responses were given by one member of the group. OP y 
the cards to which the group gave a ‘unanimous’ incorrect response were considered in calcu 
lating the relative conformity values of the ‘critical’ subjects’ responses. 


Group experiment 


It was decided to use influencing, or ‘environment’, groups of five subjects, making, alone 
with the critical subjects, total groups of six. "e 
The influencing group had a training period before the experiment proper began; they — 
interested in the experiment and were adequate actors. They were warned not to arrive in compar” 
at the experimental session, and not to betray familiarity with the experimental arrangeme? < 
When the influencing group had been trained, twenty ‘critical’ subjects were selected Bee 
( were told that an experiment in jndeme es 
arried out which required large numbers of subjects and, therefore, the subjects woul : 
tested in groups. In each case they were told that a group was nearly complete and they wou 
be assigned to this group and so complete it. {, ati 
The physical situation was the same as in the individual experiments. Thus the subjects 5™ pat 
a large table at the other side of which the stimulus frame was fixed. Six chairs were set Out 


zi . ith the 
t of each chair, on the table. that 


assigned to various experimental sessions. They 
being carr 


subject’s name and the experim 
the critical subject sat fifth from the left. thei? 
hi 
asked to sit at the place where they found the 
table and another experimenter operate 
stimulus frame. 


The instructions given were: 


‘I am going to show you two cards, one of which has one line on it and the other soveral 
Your task is to decide which of the several lines is e, 


card. The lines have letters printed under them and 


o ; ele 
line you think equal. If you give your responses in turn from left to right, they can be se will 


by the experimenter sitting behind you. If you turn over the sheets in front of you, you : 
find a schedule for recording your resp 


provides a check on our record. When 
replace them with two others. The stan 


yine® 
ther 
the 


, 
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Was necessary . 
ihiee os ¢ oe 7 = have the subjects record their responses because this was the only way 1 
responses. he — ce e to give the first group subject (the one on the extreme left) a list ties 
subjects pith ; make. They were pencilled faintly on his response sheet. All the eritic i 
reports. The first — double response situation as realistic according to their later mibjorins 
gave his ras ions : “6 stimulus cards were then presented, the first environment group subject 
the next stimul , the second gave the same response, and so on. When they had all respo a 
When the ae stat presented, and so through the set of twenty-five cards. sia 
and the eritie = : 1 imental series was complete the environment group subjects left the laboratory 
sal subject, was asked to remain. The purpose and nature of the experiment was then 


explai 
ned and a subjective report obtained. 


a Quantitative results 

ne "pn 4 can be seen the number of responses which agreed with the group 

response on each card and on Table 5 the differences between the number of these 

then je and the number given in the individual situation. A ‘i’ test comparing the 
these differences with zero is highly significant (Table 5). 


Table 4. Card numbers and conforming responses (in parentheses) by 
twenty critical subjects which agreed with the ‘group’ response 


Number of lines 


Size 
difference 

(in.) 3 6 9 12 

ve 21 (11) 2 (10) 3 (6) 24 (9) 
q 5 (13) 26 (14) 7 (8) 8 (5) 
iy 9 (9) 30 (5) 11 (6) 32 (6) 
y 13 (11) 14 (4) 35 (6) 16 (6) 
| 37 (6) 18 (5) 39 (6) 40 (1) 


ee i this experiment can be assumed to have produced conformity, as a 

But group influence. 
at vhs examination of Table 
Slight] re is no significantly grealer conformity 07 
y less) and there is no greater conformity on the 


nf: : 
é eeu there is no relationship between the possible am 
inci ; 
Neidence of conformity responses 


t the hypothesis was not supported in 
the multi-answer cards (in fact 
smaller size difference cards. 
biguity values of Table 3 and 


5 shows tha 


Table 5. Differences between incidence of conforming responses and 
frequency of same response 1m individual situation 
Number of lines 


Size 
a < 3 6 9 12 Total 
i. 2 3 0 4 9 
t 3 5 5 1 14 
a 2 0 2 2 7 
i 5 —2 3 4 10 
} 5 4 4 0 13 
Total 17 10 15 11 
chance = 1X 10°. 


hy = 6-16, probability of this oceurring by 
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Subjective reports and observations 

All subjects accepted the situation as genuine. Three had heard about social in- 
fluence on behaviour from some source or other and one of these considered the 
possibility that the experiment was concerned with this but decided against it. 

Those subjects who had generally not conformed were relieved to know that the 
situation had been a contrived one because it meant that the evidence of their 
perceptions was still reliable. The conforming subjects, naturally, had more mixed 
feelings and their general reactions were that the task was very difficult and that they 
thought they might as well agree. When it was pointed out that individuals were able 
to make correct responses to about half the stimuli, on average, they usually said 
that they suffered from what seemed to be perceptual confusion. This is similar to 
some of the results obtained by Asch. One subject who gave the same response as the 
group to eighteen stimuli claimed that he had not conformed at all! So far as one 
could judge the perceptual confusion resulting from the stimuli was such that he 
genuinely felt this to be true. On the other hand, his behaviour during the expert: 
ment appeared to indicate anxiety, and it is difficult to assess the status of his 
conformity. 

In general, the behaviour of the critical subjects during the experiment was related 
to the way they dealt with the situation in terms of responses. It is not possible to 
be quantitative about this data but the general impression was that those subject® 
who tended to conform showed anxiety, subdued behaviour, and what looked like ® 
desire to efface themselves in the group; while those who resisted group influence 
removed themselves from the group physically as far as was possible (e.g. tilted their 
chairs back or moved them back out of line), gave their responses in a loud voice, 
and looked round in a bored manner between stimuli. 

The subjects were more or less all conscious of the possibility of being influenced, 
but were often not conscious of having been influenced. They were, in generals 
disturbed by the difference of the unanimous group response from the response they 
gave or intended to give. 

One subject had had a lot of experience of judging the relative lengths of lines, as 


it had been part of his job at some time to examine the amplitude of wave-form al 
recordings. This subject made only 


: n 
one conforming response and showed amuseme 
at the responses of the group. 


The third subject tested said in the course of the interview that the group we 
more likely to be correct in their judgement, in his opinion, when the stimulus cal 
had only three lines than when it had more than three lines T he remaining seventec? 
subjects were asked whether in their opinion the mony we 
correct when there were three lines or more th 
when there were only three lines, one said w 
one said it did not make any difference, Counting the last two as ‘more than eae 
and assuming equi-probability for ‘three’ and ‘more than three’ the chance rd 
obtaining fifteen out of seventeen responses of ‘three’ is a re ately 0-001. Le 
fore, it is fairly safe to reject the assumption of equi- asibabate and to assume © 
this represents a genuine opinion of the subjects 7 

Some of the subjects reported that they felt ‘seta 


10 
Ak 0 
emed more likely # “a 


f i sacts 84! 
an three lines. Fifteen subjects 


“es al 
hen there were more than three lines * 


ae pone 
when they gave @T© 
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differ ’ 
2 - ent from the group. Thus even though the group had been instructed to behave 
eters pe as possible (and on the whole they achieved this) the critical subjects 
ed to project disapproval onto the group. 


Consideration of results 
Mis = - seen from Table 5 the hypothesis was not substantiated by this experi- 
ti as there were no more conforming responses on the six-, nine-, and twelve-line 
mali than on the three-line stimuli. 
ae he reason seems to be that the experimental proced 
quately test the hypothesis. 
Me Suljexite questioned on the point 
Pp were more likely to be correct when 


ure was one which did not 


(seventeen out of twenty) thought that the 
the stimulus had only three lines than when 


je. — than three lines. Logically, of oo — ie ee critical subjects 
have been - “ iy canes snr os paar a had me ‘ ae eae - 
the line ty. ~ en pens re fii te rou. me sce Tike a 
iis she, hy ines and the group had an =p 2 a a ramtion ck a 0 
status of a bie oe Po — : ean Sci bean of this kind of oe a 
their own save consi 4 “ Selena torent in status as the eeeon 
lines deer " i iene conch en, 28 ‘our’ ‘influence increases with increasing 
wibtectie eased. But it seems that the groups “a , rae . ng 

Jective ease of task, at a different rate to their own certainty. Of course, the 
Sialain subjects were correct in their assumption that when there are only three 
Mes, one of which is correct, the group was more likely to be right than when there 
Were more, if there was only one correct line. They were not aware either that the 
Stoup was responding to instruction or that there was more than one correct answer 


mM . a 
the six-and-more-lines stimuli. . 
This clearly alters the nature of the experiment. The assumption was that the 
: e stimuli, or that the differences 


iy 3 influence would act with equal force for all th 
vould be random. A systematic difference of this kind means that the three-and- 


More line cards were not equal in the amount of influence which was felt, and this 
ifference in influence operated directly against the possible operating of the hypo- 
€sis, i.e. this difference in influence favoured conformity on the three-line cards 
and the hypothesis effect would favour conformity on the more-than-three-line cards. 
It will be noticed from Table 5 that conformity did not increase as the size differ- 
Nees between the lines decreased. As the size difference decreased the task became 
bjectively HORS difficult (Table 2) and hence more ambiguous in the usual sense. 
o Was predicted that conformity would increase as the size differences decreased 
rg the task was then becoming more difficult. During the interviews with the 
“tical subjects after the experimental sessions they were not questioned about 
" erms of size difference, but it is tempt- 

tld be seen to be large the assumption 


Wher 
in on they felt the group's influence most in t 
e size differences CO 

right than where they could be seen 


assum ere th 
ts - me te ents was more likely to be 
8 = small. 
©Onfop nN be seen from Table 
* ths, ity responses either 1 


nificant difference in the incidence of 


rej sig’ 
ple 5 there is no Sis” : 
e differences Or the different numbers 


n the different siz 
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It seems plausible to consider both these stimulus dimensions (size difference _ 
number of lines) as dimensions in which increasing ambiguity causes an TnDBERS 
conformity but at the same time decreasing subjective weight given to the grou] 
response causes a decrease in conformity. —" 

It is not claimed that this constitutes sufficient evidence to support the hypothes i 
but since it is known that the group’s opinion seemed more likely to be right me 
there were only three lines and there is not a significantly greater conformity on ye 
three-line cards, and we know that difficulty increased as the size differences decrease 
but there is no significant increase in conformity as the size differences decrease, this 
is one possible interpretation. r 

We know sufficient, however, for it to be clear that the status of the Lewacll 
response varies with the quality of the stimulus as seen by the critical auihje 
Deutsch & Gerard (1955) distinguish between what they call ‘normative social a 
fluence’ which is the influence to conform to the positive expectations of another a” 
‘informational social influence’ which is the influence to accept information obtaine 
from another as information about reality. 6 

Presumably both these influences operated in the present experiment and it i 
clear that the status of the ‘informational social influence’ varied considerably wit 
the nature of the stimulus. The group’s responses were known to be a function of the 
stimulus situation and where the stimulus situation was such that it was difficult Vs 
get information then the group’s responses had less ‘informational social influene? | 
It is not clear whether normative social influence varied in the same way, although 
is possible that where the group was more likely to be right, and hence could i. 
presumed by the critical subject to feel more certain of their judgement, then the 


expectation of agreement could also be presumed to be higher, and so the normativ® 
social influence they exerted would be greater, 

This means that this experiment, 
are not equivalent to 


. nici ogo) 
mponents, (a) a person having prestige is @ Pe at— 
ae A ; 1 
4 critical subject would not care to disapP% vith 
A * i rgon V 

ts high normative influence, and (b) a person ™, 


; jor } 
: or can easily be presumed to have supe?! ‘ont 
formation about the real nature of the stimulus situation (he exerts high informat! 
social influence). 


xer tg 
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The importance of the relative efficiency of the critical subjects and environment 
Stroup subjects in their carrying out of a task has been shown by Samelson (1957) to 
have an important bearing on the incidence of conformity. He used two groups of 
critical subjects in tachistoscopic recognition tests. One group of critical subjects had 
been given the im plicit information that they were more efficient at the general task of 
tachistoscopic recognition than their environment groups, and these critical subjects 
Conformed significantly less than the other group of critical subjects which had not 
been given this information. Di Vesta (1959) found that the degree of conformity 
decreased as the frequency of errors made by the majority increased. 

So in general it is clear that informational social influence is a function of the 
Probability that the group is correct and in particular is a function of the ambiguity 
or difficulty of the stimulus, so that the subject's uncertainty and hence tendency to 
be influenced is compensated for by his doubt of the group’s correctness. 


Subjective certainty 
The subjective certainty of the subjects about the correctness of their own response 


is an important variable. It may be that the certainty of the subject is inversely 


Sorrelated with ambiguity and is in fact the psychological variable equivalent to 


wwiations in ambiguity. . 
Si . = et roy 
Since the certainty of the subjects in the group experiment varied systematically 


With the nature of the stimulus material it was decided to carry out a further test of 
the effects of the material on subjects in the individual situation. 

The experiment carried out was of essentially the same form as the prewous 
display design experiment. The stimuli were presented to sixteen individual subjects 
On two oaeeetons separated by about 2 weeks. On one occasion an estimate of their 
fertainty was obtained by asking the subjects to score each response they gave ona 
'Ve-point scale of aentemnty ranging from absolutely certain to very uncertain. 

On the other occasion the response time for each stimulus was noted by asking the 
Subjects to press a key when they had decided on their response. This stopped an 
Slectronie timing device which was started by the display being put into position. 

his technique a course, does not give reliable absolute response times, but it was 
elt that it Santa be a sufficiently accurate procedure to give an indication of the 


relati i , e times to different stimuli. 
, titty Ieeianeih ZED" experiment first and half the response time 


Hale ; the certainty 
Xperinn, be gg een that certainty would decrease as the number of 
i siren 1s oe decreased. Also that response time would 


Ineg j ize differences 
, iner she size cuter ‘ : 
eased and as t and the number of lines increased. The 


Mer, reased 

Case as the size difference decreas - 

he size ailter , . , 

Tesults in terms of average certainty and average response time for each card are 
rms ag ’ 


Sho . 
Wn i 7 : . 
4 a Tedites @end 7: the difference between successive cards in 


The prediat: rf by noting e 
predictions were tested by ig fines? yoatietion BStean, difaremnes 


de ‘certainty—no. 0 
Set. nest Ae r the ‘certainty 
b Thieng: swans -d numbers 1 and 2, between card numbers 


weet i ds, ie. between car 
successive cards, Of these differences, every one was in the 


and ¢ rds 39 and 40. 
Preq 3, and so on to we certainty-size differences’ the score was 13 out of 16 as 


req; 
ict sana i: 
Predicte Steen axe roast of lines’ 15 out of 15 and for ‘response times— 
Sip, , 0%: for ‘resp ‘ 

= differences’ 13 out of 16 (Table 8). 
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Table 6. Card number and average certainty (in parentheses) 
Size No. of lines 
difference 5 
(in.) 3 6 9 12 
v6 21 (2-27) 2 (2-00) 3 (1-75) 24 (1-64) 
t 5 (2-89) 26 (2-48) 7 (2:18) 
} 9 (3-31) 30 (2-70) 11 (237) 
4 13 (3-40) 14 (2-70) 35 (2-31) 
3 37 (3-73) 18 (3-00) 39 (2-52) 40 (2:37) 


Table 7. Card number and average response time ( 


Size No. of lines 
difference 

(in.) 3 6 9 12 

we 21 (7-64) 2 (10-32) 3 (11-15) 24 (13-51) 
3 5 (5-69) 26 (9-19) 7 (10-01) 8 (14-52) 
4 9 (4-80) 30 (7-44) 11 (10-63) 32 (12-83) 
$ 13 (3-75) 14 (7-57) 35 (9-22) 16 (11-20) 
3 37 (2-57) 18 (6-29) 39 (9-19) 


40 (10-91) 


in parentheses) in seconds 


Table 8 


Certainty prediction 


No. of differences No. as predicted 
(a) Will decrease as no. of lines increases 


15 15 

(6) Will increase as size difference increases 16 13 
Response time predictions 

(2) Will increase as no. of lines increases 15 15 

(6) Will decrease as size differences increase 16 13 


. . . and 
This confirms that certainty is inversely related to ambiguity as defined, 
response time positively related. 
The interesting thing, to go back 
decreasing certainty ( 
because the informati 


to the characteristics 


ig that 
to the ‘group-influence’ experiment, 18° 
groury I 


. : whee A : epaity 
increasing ambiguity) does not lead to increasing ae 
onal social influence exerted by the group is seen to be re 

of the stimulus. 


i 3 thous 
or example, it was noticed (a! 8 


«, wagpons 
here the group gave their so 8 
Y suggest that they were certain of the corre "6 


grol 
agree more than where the & 


Effects produced by social influence io” 

A question which is of central importance ig the precise nature of the psy enon on 

change brought about in the critical subject by social influence. In the suge® ot? 

experiments it appears to be accepted that the change is in his velatie of the sY spat 

perception ; the subject sees (as a result of Suggestion) something different from vee" 

he would have seen without it. In the Sherif ( 1935) experiments, on the other tio” 
the general impression is that a judgemental change took glace, the expla” 
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being that a change in the ‘frame of reference’ had occurred, and, therefore, the 
stimulus was judged differently. 

If the judgement of a stimulus changes as a result of social influence then either 
the frame of reference or memory of past stimuli must have changed, or the immediate 
Perception of the stimulus must have changed. 

It seems that social influence would be much more fundamental in its nature if it 
changed, for example, the present memory of total past experience of length, than if 
it changed the immediate perception of a particular stimulus or series of stimuli. 

This may be a mistaken analysis in one respect in that the change which occurs 
may be one of naming only. The frame of reference may be stored in some form which 
makes it possible for a subject under social influence to change the aries he gives 
to different remembered lengths without in any way changing either the distribution 
of remembered lengths or the perception of the present stimulus. — 

It is not likely shalt the problem of the exact psy’ chological process Tesulling ae 
change of response will be easily solved, but it is suggested that the change is in the 
oa of a local distortion in an area of experience rather than in a large-scale shift 
°F anything that could be called a frame of reference. ‘ 

For re Ni although the Sherif situation is further tate 7 the 
Perception is in any case an illusion—i.e. not only is it impossible = . y “9 ‘ Wpets 
Perceptions or judgements directly, it is impossible be) study pe cea sh conse 

, a ie ee t the information from other subjects 
€re Was in fact no movement—it might be that 


i hey were seen to be 
Caused . ts to change in that the; 
novemen g : 

the perception of all the n movement at a greater distance would be a 


at a di " lar 
ifferent distance (an equal angular Fe aie 
Steater linear ence om vice versa). his would not 7 ae oo 2 ‘ = : the 
- : . ‘ of the nature o 
Change of fr: ‘ference but to a change in one aspec Ona he 
‘ rame of reference all the atinili, 


: i ever mmon to 
“els stimulus which would, however, be bt in some evidence on this matter 
t was hoped in the present experiment to obtar , 


jective r ¥ to different incidences 
f i i etive reports related 
Perhaps by getting different types of subjective Se MERON rg 
“onformity, Nothing very significant of this kin Ewen ap 
ar as it . ible +6 judge perceptual confusion was pro of the 
possib 


Ubjects, 
: size of line excluding conforming responses 
Table 9. Distribution of responses by mses by individual subjects 


subjects an qu f respo 

age _ P al 
of critical bjects @ ad lent 

; , rds with standard at bottom 


“ Individual subjects Critical subjects 
oF 
% 7 6 
107 85 87 82 
Standard e -— 
Length equal to grouP respon: 10 79 12 3 
Standard + 9 71 
Standard + + i da 
Cards with standard at centre 
ase 1 a ee 
Standard— 137 76-1 2 
Standard resporile a 
zal to:gEonP 25 13-9 2 
Length eq = 


Standard + 180 
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There is some slight quantitative evidence, however. In Table 9 certain responses 
of the individual subjects (those used in the display design experiment) and the 
critical subjects are compared. The responses in question are those which both oe 
made which are not equal to the influencing group response. Of course, the — 
subjects were not exposed to an influencing group but those responses they own 
which were the line later chosen as the influencing group response are not include : 

Table 9 is in two sections; the first section is concerned with the nine cards on which 
the line equal to the standard was at the bottom of the distribution of three lengths 
on the stimulus cards, and the second section with those ¢ 
centre of the distribution. 

The responses are categorized according 
above it, below it, or two stages above. 

Tt can be seen that in the first section there 
responses of the critical subjects compared wi 
Stage above the standard. These lines were t 
sponse. In the second section the same effect can be seen. 

The differences are not significant and are only w 
effect occurs on both types of cards although the process involved is different; in the 
first section there is an increase in responses of the central line and in the second 
section an increase in responses of the largest line. 

The only common factor is that both these types of lines are of the same length as 
the line the group gave as their response, 

The conforming responses are not include : 
resents a tendency of the critical subjects to give as their response a line equal ? 
length to the group response, even when they did not agree with the group response 

It is suggested that this represents a perceptual distortion in the critical subjec'® 
in so far as the relative lengths of standard and stimulus lines were affected by a 
group responses in such a way that critical subjects tended to give a larger line ® 
‘equal’ to the standard, even when continuing to respond on the basis of what they 
saw, rather than merely agree with the group response. 


ards on which it was at the 
to whether they were equal to the standard, 


is a slight increase in the incidence of 
th the individual subjects of lines one 
hose equal in length to the group Te 


5 ne 
orth noting because the san 


ata oh “ep- 
d, of course, so this slight increase Tél 
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CONDITIONING AND PERSONALITY 


By H. J. EYSENCK 
University of London 


Po application of learning theory to the study of personality presents many problems, some 
of which are here discussed in reply to a critique by Champion of the author's particular con- 


tribution to this field, It is suggested that such discussions are relatively fruitless unless they 
and ‘weak’ theories, and unless they bear in 


take j , 
ake into account the differences between ‘strong 
ediated from postulates. 


mi . re = ee 
ind the many different ways along which predictions may be m 


ee ( mie ) recent ea ihe wees hs onc: wees . ee 

y makes a number of points which could a g gth. Simi 
arly, there have been other critics who have been concerned with other points of the 
8eneral theory put forward in Dynamics of Anxiety and Hysteria (Eysenck, 1957). 
Ome of these criticisms arise from a certain confusion which is almost inevitable 
When certain notions originally advocated by Hull have to be used with an alteration 
a Meaning and content matte necessary by more recent experimental findings. 


Reactive inhibition’ in the writer’s theoretical framework is clearly not peripheral 
and Work-produced as it is for Hull, but central and not crucially related to the actual 
“Mount of physical work done. Similar Hull makes J, conceived as a negative 


drive additive with g/,, a habit; the writer has followed Gwynne Jones (1958) in 
3 S*R: , w if = + i 
Subtracting I, from D instead. The term ‘excitation’ has been used in the Pavlovian 
v ae * aie 
Sense, i.e. as a facilitating factor in neural transmission, perception, and learning 
, co} 


‘ather than in Hull’s sense of sMZ,- Failure to take account of these and other 
; levelled at Dynamics of Anciety 


recise quantitative deductions along rigorous 
a most desirable type of theory to have, it seems to the 
theories available to psychologists are ‘weak’ theories 
possible lines of advancement, and the 
ical networks (Eysenck, 1960a). Weak 
reasonably 
and confusion between the two may account for a 
rfare between those who label themselves as ‘pro’ 
elves as ‘anti’ theory. 
theory are (1) that it may saa to the discovery 
ne ° and (2) that it may raise new problems which had not 
cre acl ‘al. eS due course weal theories —, — into strong 
. eg by pursuing the paths suggested by these new i ~ by the carrying 
Ut of experiments along these new lines; 10 this process ; ere Wi inevitably BeGup 
a iemratgien whi ch will leave very little of the original theory intact, except 


“ories of this type cannot 
ood eriate for strong theories, 
deal of the rather futile wa 
©ory and those who regard thems 
© main advantages of the weak 
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perhaps as a way of looking at the field, and in the way of certain general concepts. 
In the theory put forward in Dynamics of Anxiety and Hysteria the concepts of 
inhibition and excitation were linked in certain ways with extraversion and in- 
troversion, and used to make certain predictions, some of which were later verified 
experimentally; it was not the writer’s intention that inhibition and excitation 
should be regarded as concepts having a perfectly rigorous definition and meaning, 
put it was his hope that the relations indicated by the theory would help in clarifying 
the nature and meaning of these concepts (Eysenck, 1962). 

It may be possible to exemplify the way in which the writer has attempted to us? 
learning theory by taking as a particular example the relationship between con- 
ditioning and personality. Starting with a theory about the existence of two 
important personality dimensions, neuroticism or emotionality and extraversion” 
introversion (Hysenck, 19605), we went on to seek for causal factors to account for 
a given individual’s position on these dimensions. Emotionality may be identified, 
with some misgivings, as a consequence of an over-labile autonomic system ; extra 
version was conceived of as being related to the notions of inhibition and excitatio? 
as used and operationally defined by Pavlov and Hull. It seemed that in order t? 
mediate predictions from the conceptual and experimental levels to the behaviowt® 
level it was necessary to postulate some such mechanism as ‘defective condition” 
ability’ in extraverts, and ‘enhanced conditionability’ in introverts; as will be show? 
later there are many different ways in which predictions of this kind could be derive’ 


4 is linki citavepignks p ee ipition 
ar the hypothesis linking extraversion-introversion and the excitation/inhibi® 
alance. 


nexion, although there were several experiments purporting to verify the Spence 


e. 


onditionability with the of th? 
t for their findings in tere dit” 
e thus have two clearly different P yor! 


tions, relating ‘ iti ili _ scott 
: S nondisinns bility respectively to neuroticism or to introversiO”? i ot! 


done on the MAS is largely irrelevant j i 
ant in this connexion as this rtakes © 
; : 2 ‘ s scale parta es 
these sg dimensions. (It would of course be relevant if ass anding® ha ad 
arp sc nie as this would have contraindicated both theories-) pit 
he writer’s suggestion, the crucial i 5 by FE ing 
> experim 7 ri + by ine 
— 1957) who used both normal and meet Sle ae spear) a 
: : erts and extr r 
oth groups together, he obtained results which show that in the eightee? tes - “ab 
interspersed among the conditioning trials in maeentrond ‘ 


Title” is 
troverts sh ve f cope’. ct 

res i : show a proportion 0 e 

responses over twice as large as that shown By aetnnsedh TE Pp ore of 35 

in each group are given in Fig. 1. ’ erts; the score 


Similar results have been obtained with i 
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by Vogel (1960); she found that introverts required a mean of 5:18 trials to condition- 
ing, while extrayerts required 12-25 trials. Franks failed to find any relationship 
between conditioning and neuroticism in either of his groups; Vogel found a barely 
significant one. Halberstam (1961), using PGR conditioning on normal controls, 
hysteries and psychasthenics, found that the introverted neurotics conditioned in 
half the number of trials (19-61) needed by the extraverted neurotics (40-94); the 
normal controls were intermediate (23-33). These findings ‘fully agree with the similar 
results obtained by Franks’. Hysteries were also found to extinguish more quickly, 
both under ‘informed’ and “ninformed’ conditions. (Cf. also Barendregt, 1961, 


20/- 
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60 
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Conditioned responses (0) 
= 
i) 
= 
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Fig. 1 


P. 211, who found a correlation of 0-29 between eye-blink pi and intro- 
Version.) These findings see™ to indicate that the et ee oe con- 
tioning and introversion js not entirely absent, ae that i ee pi = i 
Uplicated by other research workers, then our thes 7 a ae sf “ sia fo) : 
Scientific theory, to wit, the mediation of prediction leaaing "0 oo the cage 
Unexpected facta ‘ It also fulfils a second test, that of accounting tor e ine acts, 
SUch as the soc “fe itioning and the MAS. It is not wee) at this 
i ‘verature bearing on this point; most studies 

d direction, put these are not _ ss oi pra 
as . ificant correlation between introversion and con ition- 
ing, oes failed to find ray white, partly coloured eye aL em: inspec- 
10n of the i anaire responses of the two groups showe that they could one 
eg questionn2”” oming from the same univelk’ Field (1960) obtained rather 
d conditioning than had Franks, but he 


en jntroversion an Frat 

8S Work ith a prison population to whom the ordinary MPI with its stress on 

: kine with a 

viability ientian does not apply particular ly well. 
20 


Gen. Psych. 53, 3 


302 H. J. Eysenck 


When it comes to the precise mediation of our hypothesis in terms of me 
theory, a large number of possibilities must be considered, and it is quite Sn wise’ 
to make a rational choice at present. Consider these possibilities. (1) ee me 
have greater excitatory potential, facilitating .H,, acquisition. This would d os 
lead to the correct prediction regarding the higher conditionability of introv nite 
some evidence in favour of this hypothesis is given by Eysenck (1960c). (2) Ex ih 
verts have greater inhibitory potentials (J/,,). This could be made to lead to bes 
correct prediction of higher conditionability of introverts along several — 
lines: (@) Jp, being a negative drive, subtracts from D according to the Gwy? a 
Jones formula (Gwynne Jones, 1958), leading to lower effective drive D. This dedu ; 
tion would bring drive into the picture, but along quite a different route from bas 
favoured by Spence and Taylor. (b) J, attaching to the stimuli used in the ees 
leads to habituation and consequently to a lowering of the effective strength of 
UCS. (c) Ip, generalizing over the cortex, leads to ‘sleep-inhibition’, or 108s by 
‘arousal’; there is some direct evidence for both (b) and (c) in a recent paper th 
Voronin, Sokolov & Bao-Khua (1959). (d) The autonomic responses associated . * 
the stimuli become habituated due to I, attaching to them and thus lowe! fa 
total effective drive-arousal combination. This deduction also would lend to the at 
diction of a lessening of drive, again quite different in origin to the Spence-! OF oe 
hypothesis. Certain subjective observations made by Franks (1956) and by othe?’ 
vestigators in our laboratories indicate that one or 
true; thus Franks remarks that ‘the 
more rapid PGR adaptation to the air 


all of these possibilities ay 
poor conditionability of the hysterics. ails 
puffs, their subjective reports that the ai! P ne 
were not very disturbing, and perhaps their reports of feeling sleepy all support 
hypothesis that hysterics are in a state of cortical inhibition’, ny 

It should not be assumed that these possibilities exhaust the supply: a of 
others will occur to the reader. It will be a long time before the precise chai? is 
causation is known, and much precise and detailed work will be required: ip 
unlikely, as Champion apparently believes, that results such as those plotte? if 
Fig. 1 can be used neatly to separate our rate of lear nc! 
the reader will consult Champion's Figs. 1, 2 and 3, which illustrate the consed ay ‘ 
on conditioning of variations in rate of learning, in drive strength, and in both jon?) 
he will notice that a decision in any particular case only becomes possible ¢ wy th? 
when the curves are known to have reached thei { ian 
reader will draw a line p 


arallel to the ordinate inter: : cissa abour © ay 
from the origin, and consi intersecting the abs 


i . san gt: 
ning and drive streng os 


’ the curves clear! 


y fall short : te, no". us" 
between these various exp] ort of the asympto is? 


« C 
- Eysenck (1 957) did provide eatin 


a ra re 
Y possibilities of interpretation of the observed ost? 


it would seem that the original Spence-Taylor hypothesis is not strongly &4 
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The evi 
ean a definite relationship between conditioning and introversion, 
& Vatesuen eet een senisioning and neuroticism. (More recent work by Becker 
that the oe mies require a reappraisal of this conclusion.) Champion says 
attempted to nee 7 mer Iowa group ‘have not, as Bysenck suggests, seriously 
been risshies “4 < earning theory to personality functioning ; but it has never 
Spence_Ta : sa that they had. Quite the contrary; Eysenck has criticized the 
regarding ry - group for failing to consider the well-substantiated knowledge 
settling = Cprguaens J structure now available (Eysenck, 1957), and thus arbitrarily 
structure ~~, questionnaire (the MAS) without any knowledge of its dimensional 
ment in e — thus failed to perform what must be regarded as the crucial experi- 
of subject ——— between them and the London group, to wit, the examination 
it Pecos . high on neuroticism (and the MAS) and low on introversion. The hysterics 
ks’s group fulfilled this qualification, and as will be remembered, showed low 


°onditioni i 1 i 
ditioning in spite of their high MAS scores. Similar findings are reported by 
d sociopaths, as well as by Tong & 


me eon working with psychopaths and s 
Gham: : ( S80}, who refer to the low conditionability of psychopaths as ‘an accepted 
ond, hia fact,’ (p. 1285). The evidence against the Iowa group, ? nd in favour of the 
tion het group, seems sufficient to indicate that the suggestion of a significant rela- 
_ctween introversion and conditioning may not be altogether mistaken. 
8 ae say this does not, of course, rule out the possibility that under certain circum- 
{il isen neuroticism too may be found to be related to conditionability, or that 
ersion may fail to be so related. It would be naive to believe (although it is 
ite and tall 


2 i ] ved 
“n useful and time-saving to wrl < as if this were so) that there is a specific 
ation between 


con permanently demonstrable rel ‘eonditioning’ aed hi tae il 
heat trait. The term ‘conditioning’ is not closely enough defined to carry any 
Cage ; tive burden, and any proposition stated so broadly cannot in the nature of the 
eye te disproved or supported. (1) In the first place, sidenasti ype Ofoouene 
. Y¢-blink GSR, heart rate, hand-withdrawal, skin temperature) do not usually 
. “Correlate very highly suggesting the existence of considerable response specifi- 
Y (perhaps analopous t ‘a Lacey’s (1950) concept of autonomic response specificity.) 
Vithin a given ty se of conditioning: there are many important parameters which 
“USt be explored ci eainil in order to discover their relevance to the hypothesized 
Ationship, Thus ine e-blink conditioning the CS-UCS interval is usually taken at 

‘ e Population cami’ of about 450 msec. ; it is quite in line with theory to assume 


ia, introverts and extraverts have different optima, So that variations in this 
ber Va! from ex ane tek fo experiment may change the nature of the relationship 
thai: paniiidentn and personality: (Some indirect evidence for this view is 
"ed by Eysenck 1962)-) (3) Both Franks and the Spence-Taylor group use a 

trength of puff to the eye a8 the UCS. But individuals differ considerably with 
hresholds, and such individual differences should be taken 
studies along these lines support the postulation of 
ces in this threshold. (4) experiments may differ 
allowed of the purpose and the nature of the 
1 the traditional type of eye-blink experiment 


comparet t i 
d to respond with a depression of a key to 


instructe ; 
punishment for slow reactions. Awareness is thus 
20-2 


lg 
. 8] 

My = ae individual di 
®Xpem €gree of awareness * 


Yr 
wit, Ment. We have recently 
ts were 
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reduced, and altogether higher rates of conditioning achieved (Issa, unpublished data). 
(5) Experiments differ in the degree of spatial inhibition allowed (distraction, ete-) 
Tf extraverts, as postulated, show greater degrees of spatial inhibition, then manipula’ 
tion of this variable may be important in accounting for different experiment 
results. (6) The strength of the UCS differs from experiment to experiment; it is = 
impossible that with low values introversion shows higher correlations, with si 
values neuroticism. (7) Experiments differ in length of total trial, length of jet 
trial pauses, spacing of such pauses, as well as in the use of separate test trials, inter 
spersed with training trials. It may be surmised that experimental arrangements wi 
favour introverts more the more massed the trials are, and the greater is the number 
of unreinforced test trials, as compared with reinforced training trials. These oi 
only some of the parameters which may distinguish one ‘conditioning’ experimen 
from another, and it is by no means reasonable to assume that correlations betwee 
conditioning and personality achieved with one combination will be duplicated 7 
another. Clearly, the search for a satisfactory conception of ‘conditionability ’ and} ; 
relation to personality variables is only at the beginning; it may be surmise per 
the outcome will throw important new light, not only on personality developm? 
and breakdown, but also on the very concept of conditioning itself. a ast 0 
In conclusion, it seems worth while to draw attention to Champion’s ae te 
in refusing to deal with ‘the fairly extensive sections of Eysenck’s book which re * 
to inhibition, work decrement, reminiscence, and similar factors’. The theory P ; 


% plat! 
forward derives whatever interest it may have from the fact that it tried t? rele 
a large number of experimental facts to a li 


mited set of explanatory variable® vent 
; In each particular case many ifs be 
alternative explanations of the experimental findings are possible. It is oe 
total set of related data is viewed as a whole (which as we all have learned long net 
that such alternative hypotheses, whieh 7 


i 
: : trac 
few of the experiments, cease to be att xt 
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A THEORY OF THE SERIAL POSITION EFFECT 


By EDWARD A. FEIGENBAUM 
University of California, Berkeley 


AnD HERBERT A. SIMON 
Carnegie Institute of Technology 


The paper proposes a theory of the well-known serial position effect that makes quantitative 
predictions, acceptable by non-parametric tests, of the observed amount of bowing of the serial 
position curve. The theory, which stems from viewing the central nervous system as an informa- 
tion-processing system, is compared with the Lepley-Hull hypothesis and Atkinson’s theory of 
tho serial phenomena, and is shown to be more satisfactory than the older explanations. 


INTRODUCTION 


Intraserial phenomena have been a major focus of interest in the study of serial 
learning, McGeoch (1942), for example, devoted 50 pages of his Psychology of Human 
Learning to such phenomena. And among intraserial phenomena, one of the most 


Prominent is the serial position curve, depicting the relative number of errors made 


with the various syllables in a list while learning the list to some criterion. 


McCrary & Hunter (1953) observed that if percentage of total errors is taken as the 
Unit of measurement, then all the empirical serial position curves for lists of a given 
length are substantially identical. Earlier investigators, measuring number of errors, 
had concluded that relatively more errors occurred for the middle syllables when the 
lists were hard than when they were easy, more with slow learners than with fast 
learners, more with rapid presentation of syllables than with slow presentation, and 
80 on. One can find in the literature numerous theoretical explanations of these 


differences, 7 . age ra 
The findings of McCrary & Hunter leave us in the arse position of having 
€Xplained phenomena that do not exist, i.e., the supposed - armas pear of the 
Position effect, and of having failed to explain a a = " sao A ou ry . en 
Substantial identit y of curves derived under & ee Oe ton dee mine 
Crary & H t ; themselves reach the peculiar cone ns ie rh Me ou 9 
ean han dly b — a sal to account for uniformity of effec und rd 
tions, sid thane the on multiple-factor is needed to = aie » eeliies - or 
The thesis of this paper is the opposite piso thnt Hie aE aity eheull 
paper variety of conditions, this uniformity should be 


ents e . wide , ae 
et aes med under a exbanilatt that is invariant under change of conditions. 
W illness ae ee f the information processing activity ofa subject as 

Jone The serial position effect: 


® shall y,, mode 

he or, oo eCRY ences © “ifort in a serial learning task. . : 
ith Zanizes his learning & of the information processing strategy postu- 
tatively and quantitatively the 


lag ® shown to be @ consequen® : ih quell 
Sha, 12 the model; the model predicts both ¢ McCrary & Hunter and by 


S i es re orted by 
ic, f curve and the pereentag Pp 
t rs, the rex 
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SOME RELEVANT DATA 

Before we state the theory of the serial position effect we shall review some 
important empirical findings on serial learning of nonsense syllables: ; ars 
ae fi Under the usual experimental conditions and with experienced subjects ‘ei 
is generally a characteristic curvilinear relation between num ber of ci ie sianatt 
for a given syllable and the serial position of that syllable in the list. The sylla oh this 
the largest number of errors is generally beyond the middle of the list, thoug dure 
effect becomes less noticeable as the length of the list increases (Ribback & ort 
wood, 1950); the first syllable almost always exhibits the fewest errors (Hovland, I + 
(2) McCrary & Hunter (1953) have shown that, for lists of a given —_ 
syllables, all serial position curves obtained with the usual experimental procedt ai 
are virtually identical when errors are plotted on a percentage, rather nah 
absolute, basis. About the same degree of bowing is exhibited with nonsense ee 

as with names, with massed as with distributed practice, with slow as with # 


; : : ne 19 and 
learners, with rapid as with slow presentation. Typical data for lists of | 
14 syllables are given in Tables 1 and 2. 


(3) In spite of this uniformit in a 
deviations from the characteristic curve. Such deviations can be produced sas 


least the following four ways: (a) by varying the difficulty of particular items 1” 
list; (b) by introducing an item sha, 


follow it (McGeoch, 1942, p. 107); (c) 
the main list (Wishner, Shipley & Jur 


ge 
es ope -oduce arg! 
y under normal conditions, it is easy to produc 


‘ 


. be Jee 
Tors; items that the subject is instructed to 
first are learned with fewer errors, 


3 
(4) For lists of a given length, average learning time per syllable is almost indeP 
dent of: (a) the rate of pri 

Hovland (1938), we hay 
time per syllable; this constancy has been iy 
Wilson & Wise (1961); and (b) the order in whi 
items (though this result jg not given explicitly 


it from his data). Hence, number of trials to 
seconds per syllable. 


ata to compute the average cox” 
ndependently reported by ae tbe 
ch subjects are instructed to smputed 
by Krueger (1932), we have ts onal # 
criterion is inversely prop? 


. pe 

rs nee ution of practice reduces the number of trials to criterion, jtsib” 

suliciently to compensate for the additional t, i e # 
: ‘ : +t antages 5 

tion, measured in trials to er ie! time, The ailventas 


pe son Ta 
iterion, almost disappears when the presentatio? r , 
Hovland, 1938), 4 


erion is ta 
small magnitude com 
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An information processing theory of serial learning 

We hypothesize that serial learning is an active, complex process involving the 
Manipulation and storage of symbols by means of an interacting set of elementary 
information processes; and that these processes are qualitatively similar to those 
used in problem solving, concept formation, and other higher mental processes 
(Newell, Shaw & Simon, 1958a). Thus, we shall argue that the stimulus-response 
Sequences postulated by S-R theory are simple only in surface appearance—that 
beneath them lies an iceberg of complex information processing activity. 

We shall not defend this viewpoint in detail here although it has proved exceedingly 
fruitful in research in which we and our associates have been engaged (see, for 
example, Feigenbaum (1959); Newell & Simon (1961); Newell et al. (19586)). We 
should like to offer three brief observations to persuade the reader that our conjecture 
does not entirely fly in the face of common sense or previous psychological observa- 
tion. First, expectancy and mediation theories, like those of Tolman (Hilgard, 1956, 
Pp. 185-221), or of Osgood (Hilgard, 1956, pp. 464-5), attribute as much complexity to 
the stimulus-response connexion as does our conjecture; what they fail to indicate is 
the nature of the mechanisms that might provide the complexity. Secondly, equally 
Claborate and more explicit mechanisms are postulated in concept-formation theories 
like those of E. J. Gibson (1940), and the recent one of Bruner, Goodnow & Austin 
(1956), Indeed, we shall see that one of our postulates involves a conception closely 
telated to Bruner’s notion of ‘cognitive strain’. Thirdly, the time an experienced 
Subject needs, per syllable, to memorize a list of a dozen nonsense syllables is of the 


order of thirty seconds. In comparison with the times required by familiar electronic 
rmous time interval. It is large—by a 


‘ystems for simple processes, this is an eno 

factor of 500 or kon in comparison with the 50 msec. or thereabouts required 

°r the central processes in the simplest responses to stimuli. If a theory is to fill 

Up this 30 sec. time interval in at all a plausible manner, it will have to attribute 
: take place. Feigenbaum (1959) 


“onsiderable complexity to the processes that 
Teports on such a Geet af verbal learning, dealing in a complete manner with dis- 


*timination learning, association learning, responding, ete. The theory predicts a 
Variety of the phenomena of rote learning of nonsense sy lables in serial and paired- 


Aggon; I 
Ssociate learning tasks. 


Underlying assumptions of the model 

For the purposes of this pape? we shall not need to examine the seo aaifone 
tation processes in detail, for the shape of the serial position a —— to be 
“dependent of their micro-structure. This point is examined in de “ y eigenbaum 
(959), where a distinction is drawn between macroprocesses a = a learning and 
leroprocesses We require, instead, the assumption that in or er na a connexion 
tween a stimuli and a response to be formed, a certain (ansyet ed) sequence of 
and that the execution of this sequence 


ee ry pr .ds to be carried out, 
“auines 2 & ig one of time, the length of the interval depending on the 
“di a definite ir 


" -s of the experimental situation. 
Mfeulty - and other parameters of th 
Da . es a= processing mechanism to be operating predominantly 
suppose the inior’ 


it i f doing only one . 
nner—it is capable o g only orate 
Serial r; : a parallel ma 

ather than 
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things at a time. The narrowness of the span of attention is a familiar aspect of 
conscious activity; we assume that it is also an attribute of the subconscious. 


Information processing postulates 


The structure of the theory is embodied in four postulates about the processing 
mechanism. 

Postulate 1. Serial mechanism. The central processing mechanism operates serially 
and is capable of doing only one thing at a time. Thus, if many things demand process- 
ing activity from the central processing mechanism, they must share the total pro- 
cessing time available. This means that the total time required to memorize a collec- 
tion of items, when there is no interaction among them, will be the sum of the times of 
the individual items. (In serial learning of syllables there is, in fact, interaction 
among individual items; and total learning time increases more than proportionately 
with number of items. We will not be concerned with this point in the present paper 
because we are dealing not with total learning time or total errors, but with the 
relative number of errors made on different syllables in a list.) 

Postulate 2. Average unit processing time per syllable. The fixation of an item on 2 
serial list requires the execution of a sequence of information processes that requires, 
for a given set of experimental conditions, a definite amount of processing time pe” 
syllable. The time per syllable varies with the difficulty of the syllables, the length of 
list, the ability of the subject and other factors. In a well-known series of experiments 
by Hovland (1938), for example, it averaged approximately 30 sec. 

Postulate 3. Immediate memory. There exists in the central processing mechanis™ 
an immediate memory of limited size capable of storing information temporarily i 
and all access to an item by the learning processes must be through the immediate 
memory. There is a great deal of experimental evidence to support the concept of an 
immediate memory. The evidence points to a span of immediate memory of about 
five or six symbols (Miller, 1956). We postulate that each symbol stored separately in 
the immediate memory must be a familiar, well-learned symbol. For unfamiliat 
nonsense syllable materials, the familiar symbols are the letters. Thus, for the thre” 
letter nonsense syllables ordinarily used, we postulate that the imammsiliabe memory 
has the capacity to hold two syllables (six letters). This means that it will ordinarily 
hold at any moment one S-R pair being learned, 

Postulate 4. Anchor points. Inthe absence of 
of which will be specified presently—the infor 
in a relatively systematic and orderly way which will limit the demands that 9 
placed on the small immediate memory. This postulate is related to the generalia®” 
tion, which Bruner and his associates (1956) have tested in certain connephtores 
experiments, that subjects develop strategies for limiting the ‘cognitive strap 
involved in concept formation, and that these strategies involve handling new 
acquired information in a systematic and orderly way. the 

We assume that subjects learning the syllables of a serial list will reduce by 
demands on memory by treating the ends of th 
workng ower i ne tees lating rom thee anchor Dg 

€ reduces demands on memory ed 
at each stage of the learning task, the next syllable to be learned is readily ide 


aie — ure 
countervailing conditions—the nat t 


. 3 é ried © 
mation processing will be carrie 


: ; ants’, a 
e list as ‘anchor points » apt 


ptifi 


-—y 


Theory of the serial position effect 311 


as being adjacent to a syllable that has already been learned. Thus, no special 
information about position in list needs to be remembered. 

The idea of learning from anchor points is not new, though it does not seem to 
have been previously formalized. Woodworth (1938), for example, makes use 
of it in deseribing the process by which a list of digits is learned. Wishner ef al. 
(1957) mention it in their discussion of the serial position curves obtained in their 
list-sublist experiment. 

The first three postulates differ from the fourth in that the former describe built-in 
characteristics of the processing mechanism that are probably not learned or readily 
modified ; while the latter describes a method of proceeding that is apparently habitual 
with most subjects, at least in our culture, but which is modifiable by experimental 
instructions, and by certain attention-directing stimuli. 

It has been observed frequently that in serial memorization subjects not only 
develop associations between syllables, but also use various position cues and other 
cues. They learn, for example, that a particular syllable occurs in the early or in the 
late part of the list. (From this reliance on ‘irrelevant’ cues, one can develop an 
explanation for such phenomena as anticipatory errors and ‘remote associations’ that 
but these topics would take us beyond the scope 
on cues gives a unique status to the beginning 
ty that they have no 
7 ays preceded, 


's much simpler than the usual one; 
of our present task.) The use of positi ; 
and end of a serial list, for these items have the special proper 


Reig] : i.e. the first item is alw: 
Shbours + a ‘ respectively, i.e. the firs ‘ 
before’ and ‘after’ res} . Once the items at the anchor 


{nd the last j i ‘trial activity. : 
Bai € last item succeeded, by the intertria am P acaiettin Seh unlearned item 
‘ nts are memorized, the items contiguous to them Pee as, 
Sl or ‘before’ syllables already memorized; and so — sapresent the first S-R 
xg . : : " ; in that they 1 
°re than this, the first two items are unique in tht Ae oer quake tai wb Teich 
Pair Presented to the subject in the experiment. Thus, we o ediate memory by 
“sible case that a learner can reduce the demands on ‘col'the list toward the 
Memorizing in a more or less systematic fashion from the ends o s 
Midd] 5 é Q 
« : rial position curve— 
if This postulate is sufficient to explain the bowed = ‘Ss we Me wating Its advan- 
Although it eave : -e than the observed fa SS th. ai 
Wh it says > a little more tha He Fay “ill be discussed 
Age a oa : = the Lepley-Hull hypothesis (which kort sheen 
r ex bions HK ‘ 3. above) with w a 
Ater) is that — * inconsistent with the ease cit geet 
at it is not1 is ‘ial ition curve. 
: : i jal pos : 
, -nerimenter in the ser , siwiil’be 
n oe by er aati predictions as to the amount of ee oom 
Obsep der to make quanti é F enchor points to strengthen postu ate 4, % : 
ved, we use the notion 0 ® We postulate the following information process- 
gs te Prcwensiag en learning task using anchor points: (@) the first 
ty ttategy for organizing the ser? 


arst; ttention is next focused 
i re learned first; (dD) a 
.° items presented in the experiment ar anchor point. (In the ordinary 


. jai ; to an we 
Carn; ‘ . nmediately adjacent reer thie fic it 
Senj hie | on an item ood item or the last.) The probability Ley oo - 
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Il he:selee 2, Thus, for example, the 
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One can picture the subject building up over time an internal representation of the 
serial list he is learning. It will be seen, then, that the postulate specifies only @ 
minimal amount of organizational activity: namely, the ability to add an item 
immediately after or immediately before an item already learned (or a ‘special’ 
stimulus like the intertrial interval). Our explorations with other processing strate- 
gies have shown that this strategy reduces greatly the information processing 
demands on the learner. 


Predictions from the postulates 


The postulates describe a learning mechanism that memorizes serial lists in a PTC 
scribed way. This mechanism generates a serial error curve as it learns (i.¢. some 
particular serial error curve is deduced as a consequence of the postulates). We wish 
to compute this serial error curve and compare it with the McCrary & Hunter curve: 

Computer simulation is the most general and powerful method for doing this. We 
and others have used this method extensively in building theories of problem solving 
(Newell et al. 1958a), binary choice behaviour (Feldman, 1959), concept attainme™ 
(Hovland & Hunt, 1960), and other cognitive phenomena. It is described in detail 
elsewhere (Newell & Simon, 1961). Briefly the idea is this. The digital computeT is o 
universal information processing device, capable of carrying out any precisely spec” 
fied information process. Thus a computer can carry out exactly the informatio? 
processing required by the postulates of the model. We programme the model on ® 
computer, use it gua subject in verbal learning experiments (simulated inside the 
computer), observe the learning behaviour of the model, and thereby generate the 
consequences of the postulates in particular verbal learning situations. We have use 
this method in constructing and exploring an information processing theory a 
verbal learning (Feigenbaum, 1959). In particular, for the purposes of this pape? aS 
have generated the serial error curve for a few simple serial learning experiments: 
We have done this in two different ways: first, following postulate 2, we introduce’ “a 
unit processing time per syllable without specifying the microprocesses of the Jearniné 
that take place during this time interval; secondly, we removed the latter artificialitY 
and substituted the full complement of microprocesses postulated by the mor? 
complete theory. 

For the particular case of the serial position curve, the postulates are simple 
enough so that there is no real need to employ eanapisten simulation to generate the 
predictions. The postulates can be formalized in a simple mathematical model, from 
which the quantitative predictions can be generated. As this method is likely vo. 
more familiar to the reader, we give the mathematical model in the Appendix, ap 
present the serial error curves which it predicts (for lists of twelve and fourtee? 
syllables) in Tables 1 and 2. The results obtained by the computer simulation tech 
nique are substantially identical (though slightly more discontinuous). d 

What can we specifically say about the fit? First, the ordinates of the first Ad 
last syllable of the predicted curves are in almost exact agreement with those ° 
empirical curves. Secondly, the syllable position of the pail of the predicted 
is substantially the same as that of the observed curves. Thirdly, the ordinates ° 
predicted curves and the empirical curves at each syllable position are very © 
especially in the critical first and last third of each list, where very good agreeme” 


ves 
e 


Jos®* 
4 38 
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importa naan “ala 
portant to any claims about goodness-of-fit. Furthermore, this fit was obtained 


without any arbi . . 
any arbitrary parameters, other than the specification of the sequence in 


which i : 

ee incoming syllables are processed. 

bee. goodness-of-fit of the observed frequency distribution to the predicted distri- 
on was tested by the Kolmogorov-Smirnov test of association. The test accepted 


th : 
e null hypothesis at the 99 % level of significance. 


de during acquisition at each 


Table 1. Table showing percentage of total errors ma 
lables predicted and observed 


syllable mositi : ezine 

yllable position of a 14-item serial list of nonsense SY 
Syllable position 

9 Ww lW 2 13 14 


; os g «¢ #8 @» % & 
Predicted 0-95 19 47 5:6 Sl 3-9 10:5 108 10:8 10:5 89 Sl 56 4:7 
Observed* Lo 35 43 60 8:0 89 92 10.0 9:5 106 88 89 72 40 


* Th 
hes * 
Se values are approximate. 


qt . 
he data were taken from fig. 4 of McCrary & Hunter (1953, P- 133). 


of total errors made during acquisition at each 
list of nonsense syllables predicted and observed 


Syllable position 

7 8 9 lo li 
9:6 63 75 105 113 125 «125 11:3 105 7:5 63 
23 45 7-0 10-3 116 19-4 110 10:0 85 7-0 


ao 2. Table showing percentage 
yllable position of a 12-item serial 


Ij 2 3 4 a 
Predicted 


1:3 
Observed* = 1-5 


e median percentages at each position for the four curves 


* 
These values are approximate values for th fe 
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mpare the predictions of our 


the Lepley-Hull hypothesis, 
one of which was pu 


ELABORATION . 
information processing 


and extend our predic- 


In this section, we wish to ¢° 
blished after we had 


h ; 

" ory with those derived from 
. ne to two important experiments, 
ecified our model. 


(1) vy 
re I, 7 P 
apley: tie ein ount for the serial position effect in quantita- 


Th ce 
. Here have been few attempt peer to do so on the assumption of some in- 
0) a > Atkinson (1957), drawing on statistical 


Av 
F ni Hull et al. (194 eanfaren02 
or: ; igt ‘interle : : 
eaminy, , ane or re ye stochastic process which generates a curve of the 
ig theory, has exhib e. We shall discuss Hull’s results in some 


&e mee 
ig shape of the serial position. pra 


Staj F on’s. 
“A and comment brie d : ood fit to the empirical data, this fit is not a 
eccraeet lean Hull theory for the following reasons: 
epley- 


°nvineing test of the Lep ‘ r eters: the r i 
«43 having three free parameters: the reaction 


> jations 4 : 
8 theory leads to ® set ar eg ial to excitatory potential per trial, and the 
te 


nitnt, the ratio ° d to fit the serial error curve, or, more 

eneness reduction fact to reaction threshold (see Hull e¢ al. (1940, 

Pp. 103.) fell : the theoretical curve by passing it through three points of the 
—7)). Hul Ss 


or. 
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empirical curve. Since the empirical data form a relatively smooth, eae 
curve, it is not surprising that a three-parameter curve can be made to fit t _ 
closely; an equally good approximation can be obtained by fitting a parabola 
empirically to the data. - 

This means that Hull’s hypothesis will fit almost any data (provided the seule 
position curve has the characteristic bowed pattern), and hence is almost impossible 
to disprove from the data. It is therefore an exceedingly weak hypothesis. By the 
same token—because of the three free parameters—Hull’s theory does not. predict 
the constancy on a percentage scale observed by McCrary & Hunter. 

Conversely, given the constancy observed by McCrary & Hunter, we can draw 
certain conclusions from Hull’s theory regarding the growth of excitatory and 
inhibitory potential and the reaction threshold. For example, it can be shown by an 
examination of Hull’s equations that the ratio of 


the increment of inhibitory —. 
tial per trial to the increment of excitatory potential must bea constant (independent, 


for example, of intra-list similarity). See Hull et al. (1940, pp. 104-5). 

The McCrary & Hunter result implies that the Rs are related: they are propo! 
tional to each other. The variables q; are homogeneous of degree two in R, and the Dd; 
are homogeneous of degree one in R. The Js are homogeneous of degree zero in R. 
By equation (3) of p. 104, Ae/Ak is homogeneous of degree zero in R, hence * 
constant. , 

This is surprising and contrary to the whole spirit of the Lepley—Hull hypothes!s: 
For we would expect that with high intra-list similarity the inhibitory potenti 
would rise more rapidly than with low intra-list similarity. On the contrary, if Hull’s 
model is correct the only parameter that changes as lists become more difficult be 
learn is the ratio of the threshold to the increment of excitatory potential per pel 
(by equation 2, p. 104, of Hull e¢ al. (1940)). Finally, the Lepley—Hull hypothesis er 
not explain how a subject can voluntarily or through a shift in his attention great 
alter the shape of the curve. 


There are four reasons, therefore, why Hull’s mathematical model for the 8° its 
position effect is unsatisfactory: since it contains three adjustable parameters * 


“0! 
: ; it does not predict the constancy in the percentage-er 
curve; this constaney hardly seems compatible with the mechanism assumed nl 
basis for the model; and finally, the model is difficult to reconcile with well-kn” 
attention-shift and set-change phenomena. ies 
The preceding discussion of the curve-fitting aspects of Hull’s equations apP 13° 
also to Atkingon’s equations. Atkinson (1957) has available four free parame e i 
He estimates these parameters from data for an 18-syllable list, and uses thes® wr 
mated values to make predictions for lists of 8 and 13 syllables. However, a oar? 
examination of Atkinson’s equ 


ations shows that even after the parameters hav? : 
estimated, there are enough degrees of freedom left i oe 


n the system almost to 

reasonably good fit to the other curves. Thus, hig theory suffers the same i? 
that we have pointed out in Hull’s. 

Furthermore, to make workab] 

Atkinson has had to introduce 


ri al 


pee? 
re 
pit. 


area a 


Theory of the serial position effect 315 
Provided at the conclusion of each trial. Yet the same bowed curve is obtained 
empirically when these conditions are not met as when they are. Haaly,. ed a 
Hull's theory, there is difficulty in predicting the constancy observed by a 
Hunter, Given a set of parameter values, Atkinson’s theory does not predict 
al conditions reported by McCrary & Hunter. On the 


Consta a Repay <HOVT ‘ é 
i ipl ona en change from situation to situation, 


other hand, if one admits that these values may sitet. amit #hanehe the 
then one must re-estimate them for each experimental con ; 


theory loses much of its power. 


(2) The two-part list es 
‘ peri : n 
A simple extension of ordinary nonsense syllable eeaapeiyed is . : pene ie 
the first half of the list from the second half by printing the former : 


: ividine t. tal list percep- 
(say black) and the latter in another colour (say red), diy iding the total list percep 


tually into ‘ 
two smaller sublists. : eT 

Vhat wi sj sition curve? One can p ct t 
What will be the shape of the serial posi Sete ts se iatatranich 


ull’s theory by the unsatisfying procedure of at. Geen 
*S two separate sublists, and by fitting each sublist with a Wh . p 
Such ag we have discussed previously. ‘The total fit will have six free parameters. 


We should like to be able to predict tho shape of the curve from the theory we have 


a M . . 4 
protien Presented. There are tivo important issvos involved WG, WAL, \ 
bon: . a 


(i) Congj 
._ ohsider those subj . : 
Fr lists, stl es subjects who perceive the total list as a 
Ssible re; t > strs ie % z 
he end Points ue reasonable strategy for dealing with the learning ¢ 
Seri} Nts of each sublist as anchor points. in the type of te. g 
ed earlier, Another isitrad(ierattpabniee Ge the tipe of tearnir 
Ota, li Pr. Another plausible strategy is to use as anchor prc Pt 
i" Ist and one point in the centre to identity the poms of prt 
°d syllable. 
a a Making a prediction of the serial position curve for the two-part list, we have 
on umed simply that of those subjects who perceived the list as being two awhiiite, 
ao half used the first strategy and the other half used the second strategy. The 
8: ae . Be ene . oS : 
i mPtion is of course, a relatively crude one, but the prediction is not very sensi- 
~— S . ms : 
e to the actual percentages assumed. Alternatively, we could have estimated the 
Q ges ass 


Tent, 
age fr a. : 
ii) Y aa “cs a vyhich we shall discuss shortly, we have no way of knowing 
1 the experiment wh ceived the task as one of memorizing two sublists 
erce 


Teej is 
Is baa tee 9 Hoar 
an, ely how many subjects P' learning one long serial list. In the absence of this 


& Constructed pies 


ask is to use 


De 


10W man ereeived it as ‘a th the observed ordinate of the 
scentages from jes ° : 

know, edge ad oe estimate these per eh wes each syllable position appropriately 

fir : : predict ‘fits’ our predicted curve to the 


St red weight our jally 
Ug syllable and gs dure ap black and red syllables. But it 
‘break 


; diction at the other points. ; 
the quality hen rm al. (1957) performed an experi- 
an mental group memorize lists of 14 


had an exper’ e other half in red lower case 


: ri list. . itals, th ‘ 
Vay rth a two-part vere in black 060 ject of the experiment was to 
lete, les, half of which hey pup wes he obj 
"Ss. The experimental $' 
‘perim 
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In Table 3 the predicted values for the percentage of errors at each syllable 
position are compared with the observed values. ; 
The predictions were generated by the methods previously described. Three anchor 
points were used. In the mathematical treatment the three-anchor-point predictions 
were corrected by a factor which insured an exact fit of the ordinate of syllable 9 
(the middle anchor point). In the computer simulation method, whole-list and sublist 
strategies were both run and the predicted ordinates averaged in a weighted fashion 
such that the ordinate of syllable 9 fitted exactly. What this procedure comes down to 1s 
the assumption that approximately two-thirds of the subjects learned the list as two 
sublists and approximately one-third learned it asa single long list (note that these 
fractions were not assumed a priori but were obtained by working backwards from the 
observed ordinate of the ninth syllable). 
Table 3. Table Showing percentage of 


total errors, predicted and observed, made at each 
syllable position during acquisition, 


for a two-colour, 14-item serial list of nonsense 


syllables 
Syllable position 
fee ae 8 7 8 6 wo ie ee 
Predicted 1-9 31 4:7 6:7 9-1 10+] 89 5:9 6-0 83 87 9.8 9:9 55 
Observed* 2-2 4.3 65 7.3 8.9 85 81 60 60 9.0 95 9.9 8-5 6-0 


* These values are approximate, and were derived from data taken from Wishnor et al. (1957, P- ae 


(3) The experiments of Krueger 


, : 0 
We turn now to some important experiments, the results of which were alfuded # 


previously, and which have important implications for the information processing 
theory. 


i + < * nce 
hich the various items were learned was influe 


2). 
n to the subjects, Ag McGeoch puts it (1942, P- a 
ring and position in the series is, then, @ aia is 
effort or attention’. As we have indicated, sh at 
mation Processing theory, which regards pare tiv? 
* for dealing with the learning problem—as = 


_- ——l > 
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essentially the same serial position curves as those subjects who were instructed to 
learn the ends of the list first. 

Because the fixation of an item requires a fixed amount of processing time, and 
because the sequence of learning is considered a ‘strategy’ and not a built-in charac- 
teristic of the learning process, our theory predicts that the total number of syllables 
learned will be proportional to the total learning time and independent of the order of 
learning. On this point Krueger reports, ‘When the attention given is constant, the 
total amounts learned are the same, irrespective of whether this effort is directed to 
the beginning, center, or the final sections of the unit which is to be memorized’ 
(1932, p. 527). 

Although we assume that there is a constant fixation time associated with each 
particular item on a list, items of different kinds (e.g. ‘easy’ items against ‘difficult’ 
items) will have different processing times. The theory we have proposed predicts 
that the total learning time will be the sum of these processing times per syllable, 
and as such will be independent of the order in which the syllables are learned. Con- 
firming this prediction, Krueger reports, ‘When materials of unequal difficulty 


appear within the same unit to be mastered, the total number of trials required to 
srr A tl it is the same whether attention is given at first to 
orize the unit Is 


the more difficult or the easier 
This is consistent with the McCrary 


approximately het ion 
. sections of the unit’ (1932, p. 527). 
& Hunter results. If one plots the McCrary & 


; serial position in the list but by 

‘i issa values not by seria t by 

Hunter curve by ordering the abscissa ‘e learned, the ordinates lie on & agai 

the apparent order in which the syllables were learnes, pagent les 

line. This, of course, is in exact agreement with our mo a ssireeianaT 
mation on this phenomenon was obtained by Jensen (1962 g 


Nonsense figures 
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Th <r “gs experiments, thoug 
us, Krueger’s eX] ~ ila, clit 
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information processing theory we have proposed here predicts the Rock result. A 
computer simulation of the Rock experiment using the information processing model 
generated behaviour substantially identical with that reported by Rock. In terms of 
our theory (postulate 4a) the explanation, of course, is that items on a list are 
learned one at a time in the processing sequence. Items presented when attention is 
focused on some other particular item are simply ignored by the learner, and are 
picked up on a later trial, as determined by the processing sequence. Hence, nO 
time is lost by the learner if the experimenter replaces an item that has not yet been 
processed. 


CoNCLUDING REMARKS 


In this paper we have surveyed the principal known facts about the shape of the 
serial position curve in serial learning of nonsense syllables by the anticipation 
method. We have examined the Lepley—Hull hypothesis as an explanation for the 
shape of the curve, and have concluded that the hypothesis is unsatisfactory. We 
have proposed an alternative hypothesis formulated in terms of information processes. 
We have shown that the hypothesis not only predicts the constancy of the serial 
position curve when the ordinates are plotted in percentage terms, but also predicts 
the quantitative values of the ordinates. Since the hypothesis allows no free para- 
meters, its success in fitting the observed data provides rather persuasive evidence 
for its validity. 

The information processing hypothesis is built on the following assumptions : 

(1) that the brain is a serial processing mechanism with a limited span of processing 
attention; 

(2) that the fixation of an item uses up a definite amount of processing time; 

(3) that there is a small immediate memory which holds iifarmatina to be 
processed ; 

(4) that the subject employs a relatively orderly and systematic method for 
organizing the learning task, using items with features of “uniqueness as anchor 
points. 

In this paper, we have offered no explanation of the fixation process itself, i.e- We 


have talked not at all about what occurs during the processing time assumed 1? 
item (2) above. 


We are indebted to our colleague Allen Newell for numerous helpful discussion® 


about this project, and to the Ford Foundation for financial assistance that made ? 
possible. 


APPENDIX 


Given the unit processing time per syllable, one can, from the postulate mpute the average 
time after the beginning of a learning experiment that will pass befor es, ee SE ied syllable is 
learned. This time, in turn, determines uniquely the number of erent ah weit made with the 
syllable. While the actual number of errors will be a function of Bs i ie rocessing time: if 
percentage that this number represents of the expected total oun ek s endent 0: 
processing time. Sag ance 

The numerical estimates given in the text tables w: ‘ : ostul 
the syllables will be learned in an orderly sequence, rhe ee a ee oe eosin’ 
time, say &. Each syllable can be identified by its serial order, i in tie tet as presente te 
experimenter, and also by the order, r, in which it is learned by the subject. Since learning 


ates 


i il 
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place from both ends of the list, these two orders will not, in general, be identical. Thus, s;, the ith 
syllable in order of presentation, may be the same syllable as sj, the rth syllable in order of 
learning. (Technically, the list of syllables in order of learning is a permutation of the original 
list.) Let 7 be the time that elapses before the first successful response to syllable s;—that is, 
until the rth syllable is learned. Then T,, = kr. The number of errors, HW}, the subject will make 
on the rth syllable is equal to the number of learning trials prior to the trial on which that syll- 
able is learned and will be proportional to 7: 

Wh = mr, (1) 


r 


where m is a proportionality constant, equal to / divided by the time per trial. 

The numerical value of m is a function, of course, of the difficulty of the items, and the rate 
of presentation. However, we are only concerned with the fraction of total errors made on a 
given syllable, and this fraction is clearly independent of m. For let IW" be the total number of 
errors, summed over all syllables, and w,; = 1W7;/IV, the fraction of total errors made on the 7th 
syllable. 


, z /% 2r 
w, = mr mr=r ce —= 2 
- f=1 1 n(n+ 1) (2) 


Where n is the number of syllables in the list. 


12 
Suppose, for example, that we are dealing with a list of twelve syllables, then DS r=78. Hence, the 
r=1 
fraction of total errors that will be made on the 4th syllable learned will be 4/78 = 0-051, 


Now, to obtain the serial position curve, we need merely to relabel the syllables from the order in 
which they are learned to their order of presentation. That is, if 7; is the rank, in order of learning, 
of the ith syllable in order of presentation, then the fraction of total errors for the ith syllable 
will be simply : 


Ww; = Wy = nde (3) 


To apply this result, we must calculate the rank, 7;, of the ith syllable in order of presentation, 
4s determined by postulate 4a. We assume (postulate 3) that the immediate memory capacity is 
two syllables and for simplicity in the calculation shall assume that the items are picked up 
Pairwise in the processing sequence, and stored in the immediate memory for learning. The first 
two syllables in the list will be learned first (will have rank, 7 = 1, and y = 2, respectively), 
followed either by the last two syllables on the list, or by syllables three and four, each with 
Probability one-half. The result is that in a list of 12 syllables the third syllable, for example, 
Will have a probability of one-half of being the third syllable in order of learning, a probability: 
of one-quarter of being the fifth syllable, a probability of one-eighth of being the seventh, and of 
©ne-sixteenth of being ninth or eleventh. Averaging these ranks, weighted by their respective 
Probabilities, we find that the average rank of the third is % = 4-875. The fraction of total 
*rrors on the third syllable will then be w, = 4:875/78 = 0-063 (see Table 2). All the other 
Predicted values in the tables were computed in the same way. 

The fact that the third syllable has zero probability of learned fourth, sixth, eighth, etc., ig 
artificially introduced by the calculation simplification introduced above of handling the 
Syllables in pairs. It does not materially affect the serial position curve prediction, as is shown by 
the fact that the computer simulation (which does not use the pairwise learning simplification) 
8enerated the same serial position curve prediction. 
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PERCEPTUAL-MOTOR TRANSFER IN IMBECILES: 
A SECOND SERIES OF EXPERIMENTS 


By A. D. B. CLARKE ann MARGARET COOKSON 
Psychology Department, The Manor Hospital, Epsom, Surrey 


Earlier experiments tested a hypothesis derived from Hebb, that perceptual-motor transfer 
would bo negatively correlated with age in imbecile subjects of 9, 17 and 23 years. On four 
tasks this hypothesis was strongly confirmed, with the youngest showing massive transfer of 
training compared with the older subjects, and almost reaching adult level. The present series 
of experiments included tasks of greater complexity. An unexpected finding was that the 
younger subjects were able, after 6 months of non-practice, to learn a more difficult sorting task 
more ‘easily than the easier one 6 months earlier, thus showing the retention of learning set and 
improved perceptual and conceptual discrimination. Another experiment with the complex 
Minnesota formboards again showed greater transfer in children than in adults; here an initial 
average gap of 640 sec. between the performance of children and that of adults was narrowed 
to 45 sec. after 32 trials. Finally, after a year of non-practice, adolescent and adult subjects were 
able to carry out a sorting task very much better than previously, indicating the long-term 
effect of earlier learning. Implications for theory and practice are discussed. 


I. Inrropuction 


An earlier paper (Clarke & Blakemore, 1961) investigated the hypothesis that 
transfer of training was inversely proportional to age, using imbecile subjects of 
different ages. This hypothesis was strongly confirmed. It was found that 9-year-old 
imbecile subjects showed massive transfer on a number of perceptual-motor tasks, 
4s compared with those aged 17 and 23. This was sufficient to raise the efficiency level 
of the children almost to that of adults of the same type, and it was concluded that 
this transfer involved both learning set and a sharpened perceptual and conceptual 
discrimination. 

The present series of experiments was designed to investigate further the learning 
Processes of the same 9-year-old subjects, employing the same type of sorting tasks 
as those used in the previous research. Experiments I and II (card sorting and type- 
Writer key sorting) used designs of much greater complexity than previously. 
A third, entirely new, experiment was also necessary, and a fourth checked an 
inference from the second, namely that, using older subjects, learning would be 
retained over a long period of non-practice. There were two reasons for these experi- 
Ments: first, we were interested in finding out whether the same pattern of transfer 
°ceurred in a much more difficult task ; and secondly, by using more difficult problems 
and thereby leaving more room for improvement, we wanted to know whether the 
young imbeciles would once again almost reach adult level. 


II. Experment I. Design sortinc 


The initial experiment used a much more difficult version of the sorting of cards 

faring abstract designs. In the original (1961) experiment the five designs in e 

of the parallel forms, though abstract, were easily distinguishable. One of the ne 
Sets of designs is shown below in Fig. 1, 


ach 
wer 
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The subject was required to sort out fifty cards, measuring 4 in. square, into five 
labelled trays. On initial trials the subjects took from 10 to 15 min. per trial and 
although on the sixth trial the time had been reduced to an average of 6 min.. this 
mirrored only the increased speed with which the subjects were now able to flip the 
cards from one tray to the next, awaiting the decision ‘good’ or ‘no’ from the ex peri- 
menter, and the error score remained high. 

Only one child from the group had begun to make one consistently correct, place- 
ment (of design C) while the remainder of the group were becoming bored with the 
task. It seemed that the main problems experienced by these subjects arose, first, 
from the great similarity of the designs which differed only in the orientation of one 


WA 


Design C 


Design A Design B 


Design D Design E 


Fig. 1. Five designs to each of which ten cards had to be matched from a pack in which they 
had been placed in random order, 


component, and, secondly, from the use of diagonals and asymmetry which maxi 
mised their perceptual difficulties; at a much higher level the same t - of confusio? 
and misorientation has been shown by Shapiro (1951 1959 1985) with brain 
damaged patients. With time limits imposed, for administrative tensions upon the 
duration of the experiment, it was therefore decided to abandon it and roceed with 
the typewriter key-top sorting task which had the advantage of bein ensideraDl 
shorter and in which, therefore, motivation was less of a problem g 
Subsequently, a pilot experiment investigated the princi ies of teaching this 
type of task, using the material shown in Fig. 1, and two ties children who ha 
previously been unable to learn it. The approach suggested by Itard (an early 
nineteenth-century forerunner of Hebb, who gave mice for ‘he dependenc® ) 
learning upon earlier learning) seemed obviously appropriate. Itard had show? that 
if a learning barrier were reached, one needed to analyse the processes responsi es 
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revert to an earlier, simpler level, strengthen the weak processes by practice, and then 
return to the barrier and surmount it. The first principle was to reduce the number 
of cards from 50 to not more than 30, and to start by practising discrimination of 
only two designs (C and D) with 10 cards each. The next step, when this was mastered, 
was to increase the discriminations to three (A, C and D), still with ten cards each, 
and then to four with seven cards each (A, B, C, and D). Finally, the full number of 
discriminations, five (with six cards each), represented the complete task. One child 
improved steadily and after only a few trials daily over 8 days could achieve final 
performance with only three or four errors. The other child was unable to achieve 
good discrimination of two designs, and teaching was therefore abandoned for the 
time being. Practice over a longer period and with greater delays at each new step 
would be needed in his case if success were to be achieved. Nevertheless, this pilot 
experiment gave general support in the one case to the principles of teaching evolved 
by Itard, and suggested that these apparently insoluble problems could eventually 
be learned. 


III. Experment Il. Key-rop sorrmne 


The second task used was the sorting of twenty-five typewriter key-tops according 
to their symbols. This task, like the others, was split into two approximately equal 
forms (A and B), each consisting of five different symbols with five keys bearing 
each symbol. The subject was required to sort each set of twenty-five keys into five 
labelled tins. 

Fig. 2 shows (a) the symbols of each form of the original sorting task (carried out in 
March, 1960) and (b) the more difficult sorting task (carried out in October, 1960). 

It will be noted that the later problems were planned to be confusing to the 
subject, by including within each group of five keys two pairs of symbols which 
differed from each other only in minor respects. 

Exactly the same procedure was used as in the earlier (1961) experiment, that is, 
each subject was given two trials per day for 1 week on each task. As before, the 
order in which the two parallel forms were administered was randomized in order to 
cancel any slight difference in their difficulty. The subjects were rewarded with sweets, 
irrespective of performance, and, as usual, motivation appeared high. 

The most outstanding result of this part of the experiment was its failure to answer 
the first question above—whether in fact the same pattern of transfer would occur 
in a much more difficult task. We had expected, as implied earlier, a learning curve 
Starting on this more difficult task a long way above the learning curve of the earlier 
€xperiment in March, 1960. Instead, as will be seen in Fig. 3, the new results were 
Significantly better than those of the earlier experiment, and suggested that the more 
difficult task was in fact easier. 

It remained just possible, however (although very unlikely), that the task chosen, 
which normal people considered more difficult than the earlier one, was in fact not so 
for the imbecile, to whom all symbols, old and new, were unfamiliar and intrinsically 
Meaningless. Thus, to eliminate this possibility, we took a further 16 imbecile subjects 
a gave four groups of four the earlier and the present task in alternated order. 
hi were studied merely on the initial trial of each series. The results showed that 

the average the initial trial of the new task was the more difficult by one minute 
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(the mean of the initial times on the old task being 113 sec. and on the new, 173 sec.). 
Hence the new task was, in fact, much more difficult than the earlier one. 

Our main finding is thus that the 9-year-old imbeciles were able in September 1960 
to do a much more difficult task more easily than they did an easier task in March 
1960. It seems clear that two processes were at work. First, some retention of 
learning set: for example, the children knew what was required of them initially in 
October without the need for instruction. The second factor seemed to be a sharpened 
perceptual, and indeed conceptual, discrimination during the experiment. This could 
not possibly be attributed to maturation over six months in persons of this type: 


8B WW oY 8 


WH ee 
Oo GO O88 OD | 


Fig. 2. The sorting of plastic typewriter keys, Thi ‘ 
learned in March 1960, and (b) the two ne - This figure (a) shows the two easier parallel forms 


in October 1960. difficult parallel forms learned by the same subjects 


IV. Experiment IIT, MINNESOTA FORMBOARDS ; i 
In a further quest for a very difficult task to replace the too difficult materi 
employed in Experiment I, it was decided to use the four formb oe of the Minnes°® Ws 
Spatial Relations Test. A good deal of work using adult imbeeiles oa Pa 
carried out with these (e.g. Tizard & Loos, 1954), es has, 
This test consists of four formboards, A, B, C and D, each containing 58 holes 
58 corresponding pieces set out in a constant position in fant af each board. 
subject had to place each shape into its correct hole as rapidly as moeuiiilic There 
58 shapes common to boards A and B and a further 58 een te boards € an¢ % 
As implied above, our use of the formboards was not as a test but aa a learning ue 


with 
phe 
reve 
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We used as control data material gathered on 5 adult imbeciles by Tizard & Loos 
earlier, and each 9-year-old subject was matched with an adult of approximately 
similar grade. Using exactly the same procedure as in the 1954 experiment, each 
subject carried out eight learning trials per board in the same order as had his control. 
This task, because of its size and complexity, and, therefore, initially its duration 
(which on first trials averaged 30 min., with a range of 18-50 min.) was the most 


—— March 1960 
——- October 1960 


Seconds 


L234 5:6 7 
Training I Training IJ 
Trials 


6 78 9 10 


Fig. 3. The average performance of 5 9-year-old imbecile subjects in sorting typewriter keys in 
March 1960 (easier version, Fig. 2 (a)) and in October 1960 (more difficult version, Fig. 2 (b)). 


“Mbitious yet attempted with imbecile children, and we encountered, for the first 
i motivational difficulties, having in fact to drop one little girl, and replace her 
Y another of the same grade. Boredom also seemed to be a factor in that, rather 
n being put off by a new board, most subjects showed pleasure and excitement at 
Ackling something new. Two subjects actually reduced their times from the final 


“als on Board II to the first trial on Board III, involving a change both of boards 
and of Shapes. Fig. 4 shows the main results, : 


t 
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Tt will be noted that the same pattern of findings emerged from this as from the 
four earlier experiments reported by Clarke & Blakemore (1961). The starting point 
of the children was extremely slow. Thereafter steady but moderately rapid improve- 
ment occurred and at the end there was an average of only 45 sec. between the children 
and the adults, whereas at the start the discrepancy had averaged 640 sec. Distractibility 
is of course a common feature in brain-damaged children and this was most promi- 
nent in the early trials of this experiment. However, as learning progressed, dis- 
tractible behaviour decreased and final trials were remarkable for their demonstra- 


tion of the imbeciles’ uninterrupted concentration for an average of about five 
minutes per trial. 


Seconds 
S 
8 
T 


eo SONS Qe 


12345678 12345678 
123456 8 
Board I Board II 78 1234567 


~ Board III Board IV 

Trials 

Seat iene ae ae a figure shows the average performance of 5 
of the four formboards. » and 5 adult imbeciles (lower curves) in the learning 


It may also be worth noting that three of the chj me 
‘ - 7 e childr ed 80’ 
of the shapes ( Christmas tree’, ‘car’, ‘football a pei 8 nen q to 
facilitate their correct placement. The use of verbal » ete.) and this apP a 
expected in imbecile children in view of Luria’s well. oe . aaa, 
a wn work . . 


V. Ex 
PERIMENT [V, Key-rop SORTING 


Jt will be recalled that in the second exyar; we ad 
©xperiment, the 9-year-old imbeciles were pe 


to do a more difficult typewriter key sorti 
in 2 siel 
performed 6 months earlier, showing ‘ate g task more easily than an ea prov 


es ntion . jm 
perceptual and conceptual discrimination of learning set and an 


Je 


if 
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The present experiment was set up to test the prediction that the adolescent and 
adult subjects would show the same type of improvement on the same sorting task 
(as opposed to a different one) even one year after their first experience of it. Accord- 
ingly, the 6 adolescent and young adult imbeciles available from the original ten (the 
remainder being in quarantine) were retested on the same material. Naturally, the 
two equivalent tasks were presented to each subject in the same order as a year 
previously; hence he did not begin the experiment on the last task he had learned but 
the first. 

It was decided to weight the scales against the prediction by (a) omitting the pre- 
test given by Clarke & Blakemore (1961); and (6) by giving no instructions whatso- 
ever, other than: ‘You have done this before; do it as quickly as you can’. It was 


90 
1960 
85 
1960 


65 1961 
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60 1961 


40 
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Fig. 5. The sorting of plastic typewriter keys (easier version, Fig. 2 (a)) by 6 adolescent and 
adult imbeciles in March 1960, and in March 1961, without intervening practice. 


noteworthy that in every case the subject commenced the task (which a year earlier 
had been one of four) without hesitation or comment. Fig. 5 shows the results and it 
is obvious that the prediction was fulfilled. The difference between the 1960 and 1961 
Performance is significant at the 0-001 level. 

We conclude, once again, that the effects of a few minutes practice per day over 
® period of 2 weeks carry over a year of non-practice and facilitate relearning. It is 
Considered that the responses of these subjects who had neither the benefit of a pre- 
test nor instructions confirms remarkably our earlier views on the value of perceptual 
training, even when given in minimal amounts. Moreover, once again maturation 
Cannot have played any part in these subjects, and of course for the older subjects 
Mprovement from a level much nearer the ultimate limits is much more difficult to 
achieve than from a poor starting point. 
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VI. DiscussIoN AND CONCLUSIONS 


These four studies have supplemented earlier findings which suggested that 
perceptual-motor transfer was much more likely in imbecile children than in adults, 
a hypothesis derived from a study of Hebb’s (1949) work. In the first new experi- 
ment a task was chosen which maximized the imbeciles’ perceptual difficulties, and 
which, within the administrative time limits, proved too difficult for them and was 
therefore abandoned. It is proposed, however, to use Itard’s technique and later 
train these subjects by employing an intermediary stage or stages. This may well 
allow them to succeed with this most difficult material, and in a pilot experiment one 
child has already learned a previously insoluble task by this method. 

The second experiment yielded most unexpected results, showing that a few 
minutes daily training over a period of a fortnight improved puchamnaras on a much 
more difficult sorting task after a six-month period of non-practice. Retention of 
learning set and improved perceptual and conceptual processes seemed re- 
sponsible. 

The third experiment, using very difficult formboards, showed precisely the same 
pattern of transfer indicated in the four experiments reported by Clarke & Blakemore 
(1961). Children showed massive transfer compared with adults (although in this 
case adult transfer was by no means negligible) and as a result aienaat eaened adult 
level. : 

The fourth experiment showed that the experience of spending a few minutes per 
day on perceptual-motor tasks a year earlier carried over during this long interval 
of non-practice and enhanced the subjects’ performance. . 

We have throughout ascribed the transfer effects demonstrated to three main 
processes: learning set, improved perceptual discrimination and improved conceptual 
discrimination. For those familiar with Harlow’s work (e.g. 1949 1 959) it may have 
heen notioed that we are using ‘learning set’ in a rather aa en than pro- 
posed by him. Harlow defines learning set as ‘learning how to learn’ particular kines 
of problems, which ‘represents a particular type of transfer of casinien the transfer 
between many problems of a single class. . £ Monkeys, for sient ple am ‘Jearn any) 
cinerea problem...with the greatest of ease. Titi = paul hundre 
specific problems has not turned the monkey into an Seah Ae e chibiting force’ 
stereotyped, reflex responses to specific stimuli. These several hu cel habits have 
instead, made the monkey an adjustable creature with an Par 4 , ity to @ 
to ever-changing demands of a psychology laboratory envir reased HOpAe Ly 

Now it seems likely that ‘learning set’ in Harlow itt e pro” 


cesses separately discussed in our work. His monkeys, like our imbeciles clearly 
8, oj 8, 4 


divide this concept, and we have used the term ‘learning set’ only to descr pe the 
. sap - +8 . " e 
creation of a system of learned expectancies connected with the demands ° bet 


particular type of experiment (e.g. sorting). It may be worth giving examples of ow 
evidence for the existence of these processes: = . 


(a) Learning set. After 6 month and 1 year intervals of non-practice respectively’ 
subjects were able to repeat a given type of task without hesitation ara one exp? 
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ment, without the repetition of instructions. They came to the task, therefore, 
knowing what it demanded. 

(b) Improved perceptual discrimination. The formboard tasks needed the subjects’ 
appreciation of shape, size and orientation, all these processes being initially very 
poorly developed. Yet there was a carry over of learning in all subjects even when 
both boards and shapes were changed at the same time (as between Boards II and 
III). Since learning set appears to be rapidly established (i.e. initial instructions did 
not need repetition) and since the motor aspects were similar from task to task, it 
seems probable that improved perceptual discrimination played a part. 

(c) Improved conceptual discrimination. The earlier paper (1961) gave evidence of 
the establishment of sorting concepts in the younger subjects. Similarly, in a present 
experiment the children (like the adults) tended to select several pieces of the same 
shape, one after another (even though they differed in size) when carrying out the 
formboards task. Obviously such methods involved concept formation. 

The relative importance of these three factors is not known precisely and in any 
case they are probably linked. Our data suggest, however, that the first two or three 
trials of any new learning task mainly represent the effect of improvement due to the 
establishment of set. Since the initial slope of learning curves tends to be steep, this 
effect is considerable, particularly in unfamiliar tasks. The effect of improved per- 
ceptual discrimination seems also to be large, since, as has been implied, subjects 
continued to improve beyond the initial stages. Probably of least importance are the 
motor and conceptual elements. 

A practical implication of these experiments appears to be that imbeciles benefit 
markedly from ‘sense training’. In fact these and other investigations convince us 
that the institution imbecile is just about the cleanest of all human slates—he has 
been deprived of many experiences enjoyed by normal children because of severely 
damaged cognitive mechanisms which restrict input; he has little initiative which 
further limits his learning experiences; and above all, in a hospital his environment is 
also stereotyped and narrow. Hence a given new learned sequence has far wider 
implications than the same one for a normal. And, as a very slow learner, the 
imbecile needs more rather than less experience than a normal child to achieve a given 
goal. In particular these results are completely in line with the views of Itard (often 
Wrongly regarded as an historical curiosity) and hence of Seguin and Montessori. 
They suggest a deficiency in spontaneous learning from life experiences which can, to 
Some extent, be modified. Among other implications, it seems that the sort of play 
Activities so frequently given to these children in hospital ‘schools’ can have little 
effect on their perceptual processes. 

Moreover, much of what is commonly called ‘formal training’ is not training but 
the imposition of formal discipline on passive subjects. Tizard’s recent film (The 
Brooklands Experiment), for example, shows traditional hospital methods of toilet 

training’, social ‘training’ and so forth. Here there appears to be little active 

Participation by the imbecile child, and since he seems not to learn from passive 

©Xperience, no great progress occurs (see also Tizard, 1960). 

oe now consider more general i, Sea Previous work has Suggested that 
cile learning, in spite of its very impaired range, is rather similar to normal 

earning except that it occurs in ‘slow motion’. Thus the obvious next step is i 
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repeat these transfer experiments on normal nursery school children. If our results 
were confirmed, this would lead us to try to find out whether there might be a germ 
of truth in the theory of formal discipline, not at the later ages at which it was tested, 
put earlier in childhood. Yet another problem is the validity for normal children of 
‘sense training’, an idea which Montessori took from Itard and which is now some- 
what discredited. It is likely that sense training will have little effect on children 
from intellectually rich environments, simply because they have already had the 
maximal effects from their surroundings. One would predict, however, that young 
normal institutional children, or those from adverse homes, would respond and show 
general transfer. And indeed, according to Kirk (personal communication) the studies 
of the effects or non-effects on later development of nursery school experience can be 


interpreted along these lines. These, then, are the sort of questions which these experi" 
ments have raised, and which need investigation. 


We are very grateful to Dr Ann Clarke for criticisms, detailed suggestions and 
theoretical contributions; to Mrs P. Higgins for undertaking one of the pilot experi- 


ments; to Mr D. Cookson for statistical assistance, and to Dr J. F. MacMahon for 
constructive comment. 
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; CHANGES IN AUTOKINETIC PERCEPTION AS A FUNCTION 
XY OF THE TRANSFER OF CONDITIONING EFFECTS* 


By BOBBY J. FARROW anv JOHN F. SANTOS 


The Menninger Foundation 


This study was designed to test the hypothesis that the spatial region in which autokinetie 


movement occurs can be altered by means of negative reinforcement operations. 
¥ Three groups were employed. Control Group 1 was tested on autokinetic perception, and 
after a4 min, delay was retested. Control Group IT viewed and reported the location of a moving 
light with no negative reinforcement between the test and retest of autokinetic perception. 
The Experimental Group received the same training as Control Group II, but was negatively 
reinforced while viewing and reporting the location of a moving light. A reinforcement schedule 
provided 75 % of the reinforcements on the predominant side (left or right) of initial autokinotic 
movement and 25% of the reinforcements on the opposite sido. 
Tho data supported the hypothesis that the spatial region of autokinetic mov 
be altered by conditioning operations intervening between test and retest. 
: of tho rosults in torms of the conditioning of affect to the individual's sub, 
Proposed and some implications of these effects for perception and behaviow 


ement can 
An explanation 
jective space is 
r are discussed. 


I. IntTRopuction 


Over the years autokinesis has proven to be an extremely interesting phenomenon 
for both clinical and experimental psychology. It has, in fact, a rather long history as 
| Psychological techniques go, having been scientifically reported as early as 1799 by 
Von Humboldt (Adams, 1912). The subjective nature of the phenomenon was first 
i demonstrated by Schweitzer (1858), who found that when several observers viewed a 
i Stationary light simultaneously there were discrepancies in the latency and direction 

of the perceived movement reported. Independent Investigators (Voth, 1941; 
Sexton, 1945) have not only found wide individual differences with this technique 
but have also obtained very high test-retest reliability for extent and pattern of 
Movement. This subjectivity and reliability presents some fascinating possibilities 

for its use as a research and diagnostic tool. 
The considerable literature on autokinesis also discloses that it may be altered by 
a 8roup influences (Sherif, 1935), that it can be used as a projective technique in which 
Subjects may perceive the motionless light as spelling out words (Rechtschaffen & 
Tednick, 1955 ), and that neutral words are seen more easily and frequently than dis- 
turbing words (Mednick, Harwood & Wertheim, 1957), Quite naturally, attempts 
have been made to relate this subjective, flexible experience to personality character- 
: istics and organization. For example, Voth (1947), Sexton (1945), Eysenck, Granger 
& Brengelmann (1957), Kline (1952) and Gravely (Granger, 1953) have compared 
Indices of apparent movement observed by normal subjects with those of various 

, 


Classifications of psychiatric disorders. These studies generally found differences 
etween patient and normal categories; Gravely (Granger, 1953), however, failed to 

°onfirm this finding. : . 
( line (1952) reported that patients with schizophrenic disorders perceived little 
Thi 
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or no movement more frequently than a normal sample. In contrast to these results, 
Voth (1947), who tested 845 patients, and Sexton (1945), who tested 50 patients, 
found that those patients with schizoid-type disorders perceived an exaggerated amount 
of movement, whereas those with affective disorders perceived little or no movement. 
Voth found that as patients ‘improved’ and approached recovery they perceived 
more moderate amounts of movement. He also noted that patients who fall in the 
moderate range initially had a better prognosis for recovery, whether or not they were 
treated, and that those showing extreme deviations in either direction from the 
middle range had a poorer prognosis for recovery. Those patients who reported 
extreme amounts of movement were observed to have the poorest prognosis of all. 
Voth observed that electro-shock treatment reduced the amount of macrsnitartl and 
that it also had the effect of smoothing out the pattern of movement. Sexton (1945) 
reported that the amount of perceived movement was directly related to the degree 
of withdrawal from reality and provided an objective measure of introversion- 
extraversion. 

Some recent investigations have suggested that autokinesis may also be a sensitive 
indicator of certain subjective experiences and emotional states, such as those PrO- 
duced by stress conditions and various isolation procedures. The data indicate that 
susceptibility to the autokinetic effect is increased following sensory or sleep depriva- 
tion (Doane, Mahatoo, Heron & Scott, 1959; Fisher & Rubenstein 1956). Other 
studies indicate that when exposure to an autokinetic light source is preceded by 
combined social and sensory deprivation, the latency in perceiving movement is 
shorter than when preceded by either social or sensory deprivation alone or by neithet 
of these (Walters & Quinn, 1960). . 

A good deal of evidence, therefore, suggests that autokinesis is easily produced: !§ 
subjective yet reliable, is a sensitive indicator of psychological sine, ae a promis 
ing technique for personality research (Eysenck et al. 1957: Doane et ai 19595 
Fisher & Rubenstein, 1956; Walters, Marshall & Shooter, 1960). Ti addition: it has 
obvious advantages as a technique for demonstrating perceptual learning effects 
which in turn should have definite implications for behaviour in Sposatieliansl personal- 
ity characteristics in particular. Most experimental demonstrations of percept” 
learning have, in fact, employed relatively ambiguous or unstructured stimuli o" 
experimental situations so that needs or reinforcements may influence the struc 
turing of percepts in such a way as to be easily demonstrable and measurable. with 
highly structured stimuli, on the other hand, percepts can be influenced relativelY 
little in normal subjects so that one must be content to show that certain aspects are 
enhanced or strengthened while others are de-emphasized or overlooked 

Although autokinesis has been investigated in a variety of studies Sani attemp'® 
have been made to demonstrate that specific prior experiences can “determine 
spatial region within which the apparent movement will occur The hypothesis to be 
tested here is that the amount of autokinetic movement pereeived in a given spate 
region can be substantially decreased by associating negative reinforcement with th? 
region by means of conditioning procedures, 


re, 
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I. Mernop 
Apparatus 

The apparatus for the training phase consisted of a small electrie motor which powered a 
Graham reduction gear box. A 21 in. arm was attached at its midpoint to the shaft of the gear 
bo A smaller arm with a pinpoint light source was mounted at the end of the longer arm. 
The light source was a mercury-cell pen light hooded with black masking tape through which a 
pin-hole permitted a small amount of light to pass. When the motor was activated, the move- 
ment of light at 12 r.p.m. was eccentric, jerky, and roughly circular. A constant voltage d.e. 
cleetrie stimulator produced a 5 msee. shock which was given by means of palmar electrodes. 

The equipment for the test trials consisted of a light source identical with that used on 
training trials. It was mounted on a stand at a height of 34 in. and was placed at the centre of 
the cireular light movement produced in the training phase. 


Subjects 


Subjects were one male and two female college students and 21 male and 21 female high school 
students who volunteered. All subjects disclaimed prior knowledge of the autokinetie pheno- 
menon when questioned after the experiment. 


Procedure 


The treatment of the three groups is summarized in Table 1. The test and retest of autokinetic 
Perception were identical for all groups; different conditions were applied only between these 
two trials. 


Table 1. Treatment by groups showing various phases and conditions 


Group N Trial I (7) Training phase Trial II (Ts) 
Control Group T 15 ~Autokineti 4 min. rest; Retest of autokinetic 
perception no training involved perception 
Control Group II 15 = Autokinetic 2 min. of viewing Retest of autokinetic 
perception and identifying the perception 


location of the 
moving light source 
without shock 


a 


Autokinetie 2 min. of viewing and Retest of autokinetice 
perception identifying the perception 
location of the 
moving light source 
with shock 


Ri a 
Experimental Group 1 


Each Subject was brought into a partially darkened room and seated directly in front of the 
*pparatus (7 ft. from the training light source and 6 ft. 8 in. from the autokinetic light source), 
Which Was covered with black cloth when the subject entered. The electrical stimulator remained 
“Overed at all times. After the subject had been allowed to relax and adapt to the experimental 
Situation, the room was totally darkened. While dark-adapting, the subject was handed asheet of 
Paper and these instructions were given: ; 

‘Ina moment I will show you a light. I want you to watch the light very carefully, and on the 
baper you just received, trace the movement of the light exactly as you see It move. Do not 
A‘ Se your eyes off the light, and follow every movement of the light with your pencil,’ 
hy, the Pencil was then placed in the centre of the sheet and the subject was Instructed not to 
Move the pencil until the light moved. The black cloth was removed from the autokinetic light 
heres Which was activated simultaneously with the electric motor (the motor had no function 
Sug, except to maintain the sound throughout all phases of the. ee and perhaps 6 
recone’ movement). After the subject had viewed the stationary light for one minute 

ed j 


22 


and 
ts apparent movement, the light and motor were turned off simultaneously and the 
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test sheet taken from the subject. Subjects were then exposed to one of the following experi- 
mental conditions: 


(1) Control Group I. Fifteen subjects were given a 4 min. time lapse between the two auto- 
kinetic trials (7, and T,). The time lapse was approximately equal to the total time required for 
the procedures used with Control Group IT and the Experimental Group, and served as a control 
for the influence of time lapse per se on the autokinetic experience. During the delay, the 
experimenter chatted with the subjects about various topics unrelated to the experiment. 

(2) Control Group II. Fifteen subjects were given a 2 min. training period between 7’, and 7's 
in which they were exposed to circular light movement and were instructed to observe the light 
carefully and describe its location verbally with reference to the positions on the face of a clock. 
This group served as a control for the influence of exposure to the moving light on subsequent 
autokinetic movement. a ee 


(3) Experimental Group. Fifteen subjects received the same training as those in Control 
Group IT except that they were shocked (no-escape, no-avoidance method) while viewing and 
reporting the circular light movement. The tolerance level for shock was determined for each 
subject after 7’, and prior to training. Thresholds for unpleasantness were estimated by slowly 
increasing the voltage continuously to the right hand through palmar electrodes until the sub- 


ject reported pain. This was done by having the subject report various levels of the shock: 
(i) ees a hen — was first experienced, (ii) when the shock became unpleasant, anc 
(iii) when the shock became painful. Each subject was then shock . «ative threshol 
for unpleasantness (level (ii)). n shocked at his subjective thres 
A partial reinforcement schedule was employed such tha: jven 
seep : t 75% of the shocks (21) were giv! 
on the initially preferred side (as determined from T,) and 25 oe hee eo sc nee on 
the non-preferred side. The shocks were concentrated around the three or nine olale zones and 
were given while subjects described the moving light by approximating its successive positions 
with reference to the face of a clock. Thus, if predominant movement was to the right of centre 
on the 7’, score st the subject received 21 negative reinforcements to the wight (one o'clock 
to five o'clock inclusive) and 7 negative reinforcements + 2 
f 0 th c leven 
o’clock inclusive). © left (seven o'clock to & 
The electrodes were removed before proceeding with 


: 7, in whi $i, d for 
autokinesis using the same procedure as that employed an T.. ich each subject was reteste 


III. Resurts 
Separate score sheets were used for 7’, and T.. The am 
to the right or left of a centre line was measured by m 
scores were converted into percentage of total movement for given trials. The 8¢0"° 
on 7’, involved the percentage of total movement occurrin a - ria ween on 
(greater than 50%). The score on 7’, involved the eanving f ee 4 on the 
initially preferred side after training or time lapse without t Be 'ot moveme® on the 
particular group involved. raining, depending 
Table 2 shows the percentage of moveme 
side on both 7’, and 7’, as well as the differe 
the three groups. Seven subjects in Cont, 
movement to the right on 7’, and g : ie 
troup II there were 9 to the right mide ‘0 the left, while for Cont 
there were 6 to the right and 9 to the left, 3 


A 
jects in each group who did not show thtinige 


ount of movement occurring 
eans of a map reader. These 


4 


that 23 Control subjects maintained their original preference on 7, while only 7 
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changed, suggests good reliability for autokinetic movement within a given spatial 


region. 


The Kruskal-Wallis test (1952) was applied to the difference scores in ‘Table 2 
and yielded an ‘H? of 9-97 (P < 0:01). Examination of the sums of ranks for the 
three groups (Control Group I = 274; Control Group IT = 285; Experimental 
Group = 476) revealed that the significance is primarily due to the changes obtained 
from Experimental subjects. 


Table 2. Individual percentage scores for movement occurring in preferred spatial 
regions on 'T, and Ty and the difference scores between these two trials 


Control Group I Control Group II Experimental Group 

Sub- 
rik T, T, T,—-T qT, T; TT. T, 7,-T, 
— 7 =e 94-1 68-8 52-4 16-4 
2 2060 a a4 62:5 100-0 9-5 90-5 
3 100-0 100-0 0-0 53:8 E 75-0 0-0 Bs $ 
4 100-0 100-0 0-0 Ogg ADO 63-6 o:0 4 
i: ; 79-6 20-4 76-9 50-0 100-0 0-0 100-0 
: oes "0.0. (B88 59-5 0-0 100-0 45:5 545 
7 69-0 14300 LT 66-7 842 63-6 0-0 686 
8 64-7 15-0 —9:3 716-2 40:3 100 0 50-0 50 0) 
9 100-0 100-0 0-0 100-0 37-5 a i ee ~@ 9 
: abe ey pre ai ‘al 1 56-4 24-7 
1L 100-0 ~——:1000 0-0 100-0 519 a a a4 
12 1000 1000 hy peso es 100-0 0-0 100 0 
2 1000588 ae Bae Bev 58-8 0-0 58-8 
i: pe 8 soe Br 100-0 60-0 80-6 52-0 28-6 


Table 3. Mean percentage of movement occurring in the preferred 
, spatial region during T, and T, 


Table 3, which gives 
“red side on 7, and 1’, 
8toups were similar on Tt, 
Tilar mean percentages on T.. 
erent from the two control groups on 7, 
“Xperimental Group is greater than 


81 


TOups), 


&xp 


®Perag, 
therer 


Groups 1 T; Difference 
xrou) 
89-98 69-74 20-24 
: 5 
a It 85-89 + a io 
Experimental 84-06 29-87 


The dramatic shifts in the pre 
lained in a number of ways. One 
ion negative affect 
Y altered the indivi 


24 


the mean percentage of movement occurring on the pre- 
for each group, indicates that the mean onesie for all 
and that Control Group I and Control Group IT show 
The Experimental Group, however, was markedly 


(the difference between 7’, and 7’, for the 
times the difference for either of the control 


IV. Discussion 


was associat 


ferred region for autokinetic movement might be 


possibility is that through the conditioning 
ed with the originally preferred region and 


jecti i » autokinetic situation in such 
dual’s subjective space in the au 
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a way as to influence the subsequent autokinetic experience. If, as some experiments 
indicate (Fisch & McNamara, unpublished manuscript), affect is conditionable si 
spatial regions, perceived movement might be expected to flow away from an area oF 
region of greater negative affect and toward an area of less negative affect and 
resistance in a manner similar to escape or avoidance behaviour. Interestingly 
enough, some of our data indicate that these effects may be temporally labile, in that 
the autokinetic movement first moved away from the spatial region to which 
negative affect had been most strongly associated and then returned to the originally 
preferred side. Perhaps a longer training period and more numerous or intense 
reinforcements might produce even more striking or lasting effects. 4 
Although the present results were obtained under conditions of stimulus impoverish 
ffer some Suggestions for an understanding © 
rin more ‘natural’ circumstances. If affect is 


ive space this may contribute to the develop 
ment of perceptual vigilance or defence, to rigid 


(positive or negative reinforcement). P 


BT)» 
58; Mangan, 1959; Pustell, es 
a . a | af 
ptual world of the individual comes to have oa 
ve an important influence on the extent and degree 


very difficult problems which are beyond the scope dt 
', a closely related problem which should be mentioned . 
subjective scale that may be used in determining 2" 
ment verbally or otherwise. For example, two subje? 

unts of movement but one may report this movemet 
ile the other reports it with a much longer representatto”” 
question in and of itself and could also baY 


‘ c 
ovement scores into percentage § 5 
5 control. Since the intention was to comp 


+ 0 
“pee: : Sions, the Percentage scores equate the canine the 
movement occurring in a given spatial region for a given subject regardless © 
distance of the apparent movement, 


are 


be of some importance was not carried out: th 
determination of shock thresholds i 
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changes in region of movement which occurred in the experimental group. A 
more likely possibility is that extent or pattern of movement would have been 
influenced, but there was a striking consistency in these for all three groups. 
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The Psychology of Expression. By Sytvrs HonKAvaara. British Journal of Psy- 
chology Monograph Supplements, No. 32. London: Cambridge University Press. 
1961. Pp. x+96. 25s. 


The monograph opens with an arresting first sentence: ‘This book . . .is a scientific monologue 
by a heretic’, but as the argument unfolds it becomes clear that the thesis is not very heretical, 
Nor is it so scientific as to be unreadable by students of the arts. 

The author was provoked to research by some not too well-considered statements of Gestalt 
Psychologists who were impressed by the fact that very young children are quick to perceive 
human faces and to interpret the expressions on these faces—so much so as to suggest that the 
understanding of expression is ‘innate’ and precedes the perception of objective fact. She 
accordingly embarked on an extensive programme of research (some twenty-odd experiments 
are reported) designed to establish, and they do sufficiently establish, the more orthodox and 
commonsense view that ‘matter of fact’ perception comes before the perception of emotions 
displayed in facial expression. So far, so good. There is no heresy here. But the evidence adduced 
is stretched to support a larger theory: that there are four phases (or “dimensions’) in the de- 
velopment of perception—the dynamic-affective, the matter-of-fact, the physiognomic, and the 
intersensory. Tt is rather hard work to find a quite clear account of these phases or dimensions, 
and rather hard work to find one’s way about the report of the experiments by which the larger 
thesis is supported. The experiments are divided into ‘series’, classified according to methods 
used, and they vary in the age groups and the nationalities of the subjects. The procedure was 
obviously rather hand to mouth, and conditioned by the available facilities in Finland, England 
and the United States, where the experiments were carried out. There was clearly no opportunity 
for a grand experimental design which would make possible an analysis of variance. But Dr 

onkavaara cannot be blamed for that. The conditions of research for a lone worker are not 
conducive to grand experimental designs. In detail the reports of the experiments are extremely 
fascinating, and are very important for studies both in science and in the arts. ; 

: The superstructure of theory is not perhaps sufficiently supported by the evidence contained 
this monograph. The four phases (or dimensions) of perception are not defined with sufficient 
Clarity. In fact the discussion of the fourth phase (or dimension) of perception is postponed to 
® later publication. The review of previous and contemporary research, though fairly oompre: 
ensive, overlooks some very important studies. It takes no adequate account of the Lippsian 
t ved in projective techniques. There is no reference 


Concept of Binfiihlung or of the concepts invo \ h > 
to Edward tne classical study of perceptual attitudes which must have an important 


€aring “ey , Jopment of perception. It would be interesting to know 
whethe, ps Fi of Ae minty experiments who failed to give the expected responses 
Clong to other than Bullough’s objective types who would have been expected to give matter of 
fact responses, It is to be hoped that some of these matters will be covered in the promised 
“ter report, 6s better still in a more comprehensive, more naires bene the an 
is Monograph can be commended as & quite essential document for all who are engaged in 


QM . 
Search in the psychology of expression. Cc. A. MACE 


Personality Structure and Human Interaction. By H. GUNTRIP. London: Hogarth. 


1961. Pp, 456. 45s. an 
i h to the study of personality 

or th rned to develop @ more rigorous approac! , 
aouial ¢ — so ene retaining, or even maximizing, man as @ person as the object of 
om Y, the od this book offers, and makes possible for the future, are of very great 

im Ortance, ne 

Sut, Guntrip’s main aim is ‘to 
wing its origins in @ phy 


trace the way in which psychoanalysis has been in process of 
vsiological and psychobiological philosophy of man, using the 
22-3 
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instinct concept as the basis of theory, into a truly psychodynam ic theory of personality implying 
a philosophy of man that takes account of his reality as an individual person’. a arantinal 
Following introductory chapters in which he outlines some of the theoretical anc prad i 
implications of his work with reference to psychoanalysis and its relations with es 
psychiatry, Dr Guntrip proceeds to examine the beginnings of psychoanalytic theory # a 1 sald 
forward he covers in a very closely argued and well-documented critical survey, I reud 8 re sal 
and later theories, examining the contradictions in the basic eoncepts he used as he ‘hov i # 
between a psychology of the organism and a psychology of the person’, After a briefer Soe 
of the theories of Adler, Horney and Fromm, and Sullivan's Interpersonal Theory of Psy chiatry 
the author moves on to consider in detail the contributions of Melanie Klein and sani 
wherein, in varying measure, some of the contradictions exposed in the study of Freud's Sige 
are resolved in the ‘Object Relations’ theory of personality. The book ends with a susan 
discussion of some of the basic forms of human relations, and a final chapter in which some of th 
theoretical issues are considered in relation to practice in psychoanalysis. hoe 
This is a long book. Some readers may feel that Dr Guntrip presents his arguments in t0 
great detail and with too many references and some repetitions. Not only has this method oe 
presentation the merit of reproducing the author's processes of thinking (which are ween 
and vigorous, and well matched by his lucid and at times incisive style of writing), but it provic e- 
also a good learning experience for the reader, for strands of thought are continually unravellet 
and reknit within different configurations as the main theme of the book develops. ‘The conceP 
subsumed in the terms ego, id, superego, libido, pleasure principle, reality principle, etce., becom : 
very familiar to the reader, as do the contradictions inherent in their older and indeed thet 
current usage. And the arguments are so well developed that such of these terms and concept 
as are lost on the way are not at all missed. They are replaced by more satisfying and consister 
notions which still stimulate the reader to ask more critical questions, while at the same t™ 
providing him with sharper and more suitable tools for doing so. 
It is not easy for the serious student, the teacher, or the rese 
in psychology or social science to become adequately i 
psychoanalytic theory and the possible direction it m 


car 4 2 ed 
Guntrip’s book, perhaps more than any other, makes this task much casier. It is to be rd 
that he may be able to provide a somewhat shorter and cheaper edition so that it may be ™ 
widely available to students in the social sciences and to the interested reading public. 


pHILLIPsoN 
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esearch worker in general psy chiatry” 
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nformed about the present statu , 
ay take in future developments. 
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Conceptual Systems and P 


. . . wt 
ersonality Organization. By 0. J. Harvey, D. E. "7 
and H. M. Scuroprr. New York and London: Wiley. 1961, Pp. xiv +375. ? f 
. : : 3 0 
This book is an attempt to provide what might be called a dialectical theory of eee is 
development on the way to psychological maturity. The basic idea is the ‘concept’, by aa to 
meant a kind of schema or “system of ordering’. The environment is interpreted or respond jn its 
in terms of interrelated systems of ‘concepts’. The term “concept” must not be understood nore 
usual sense, but as indicating a ‘mode’ or 2 


A . . t 
; Sa aca ’ relationship between individual and environmen pose 
akin to Kelly’s ‘construct’. at the term ‘concept’ should have bee? Cc 


, It is perhaps a pity th one: 
for this purpose, since one’s familiarity with its more Common usage rather tends to eoptuey 
mfirmation’ and ‘refutation’ of concepts. 


especially when one reads about the ‘eo: 
hich ‘concepts’ vary is ‘concreteness—abstractnes 


in dimension i >, De 
The main dimension in terms of w ; 
ey tee rde' 
degree of abstraction is regar@' 


velopment is towards the more abstray 


reance 
e 


: é en 
i ; fourth by ‘positive independen¢ dditio™ 
means an ‘abstract, interdependent and information; : ‘a 
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involves an integration of ‘external control’ and “opposition to external control’. Progression 
is, furthermore, thought of as proceeding by leaps. Examples are taken from developmental 
Psychology which suggest that the four stages typically correspond to different ages. But there 
may be ‘arrestation’ at any stage. This may be either transitional or permanent. If it is per- 
manent, then the person’s thinking and attitude continue to show the characteristics of the stage 
Of arrested development. Some account is given of the various aspects of experience and training 
which encourage progression or arrestation at each stage. The scheme is then applied in the 
interpretation of personality, normal and abnormal. Gross abnormalities are interpreted as 
representing extremes of the various types of conceptual functioning. 

Although of course the idea of stages of development is far from new, this development: of it 
&ppears to the reviewer to be an interesting and potentially fruitful one. Tt is therefore all the 
more regrettable that the authors have not made a clearer and more convincing exposition of it. 
The language in which the book is written makes it unnecessarily difficult to read, and in many 
Places ig extremely slovenly. Words like ‘absolutistically’ and ‘coneretistically are used without 
®pparent justification; ‘coneretistically’ and ‘concretely’ are actually used on the same page, 
Seemingly to mean exactly the same thing. ‘Alternate’ is used when ‘alternative’ is meant. and 
80 on. The reviewer had to stop and think before coming to the conclusion that in its context 
the Sentence ‘Incoming information is not distorted by fitting it onto an absolutistie conceptual 
Schema,’ meant (to retain the language of the book), ‘Incoming information is not fitted onto an 
absolutistic conceptual schema and is thus not distorted’. If any of his ex-s nudents were to 
Write in this way, the reviewer would feel that he had indeed failed in an essential part of his 
duties ag a teacher. It may be thought that we are making too much of a fuss about this. But 
this is Just the kind of thing which is apt to get psychology a bad name, and there is really no 
©xcuse for it. Surely one is entitled to expect any educated person to be able to write clearly, 
oncisely and with a vocabulary no more difficult or outlandish than is absolutely necessary for 


the subject-matter concerned. D. GRAHAM 


Personality and Social Interaction. By R. H. Datron. Boston: Heath. 1961. 


Pp. x +381. 48s. 


How very good the best American psychological writing can be! It seems a pity that the title 
of this book makes it sound indistinguishable from many others, for the contents are quite 
s istinetive, Not that Prof. Dalton has a new theory to propound ; he is an eclectic who draws on 
many theories to illuminate case studies taken from his varied clinical experience, The dis- 
Unctiveness lies in his gift of bringing theory to life, by lucid exposition, constructive criticism 
and concrete application; and in the warm humanity of his writing, whether about patients or 
About ee er 

he pe ele to be a complete account of all theories of personality ; nor does it 
treat of the social interaction of groups. Its main theme is the reciprocal influence of personalities 
Within the family. Three families are presented, through clinical interviews, each over a period 
of some months at a critical phase in their relationships, and the personality structure and 
Changing behaviour of each member is discussed in the light of concepts drawn from psycho- 
“nalysig and other dynamic psychologies, field theory and learning theory. The theoretical 
Problems thus thrown up—such as the nature of interaction between persons, communication, 
t development f ego and superego, the function of anxiety—are then further considered with 
"eference to Ge. 4 ke of experimental, clinical and philosophical psychologists. In this 
Process large ur “al a teh come to light, and some of the ostensibly scientific formulations— 
®Vven Semis gt dhors a get through the author’s critical sieve—are seen to be pretentiously 
“8criptive rather than explanatory; yet a growing foundation of useful and generally agreed 
Ni ges. To weave from these many strands a connected, intelligible and readable 


les © 
toy P7°S emer, 4 4 . derstand human beings. ; 
ag & Which demonstrates that psychology can really help us to unde n Demgs, is an 


~"Vement for whieh we may well be grateful, TERENCE MOORE 
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Motivation and Emotion. By P. T. Younc. London and New York: Wiley- 1961. 
Pp. xxiv +648. 86s. 


In keeping with his very broad definition of Motivation— .. .all behaviour is motivated, 1-¢- 
causally determined’ (p. 538)—the author presents us with a textbook of many fields of psy- 
chology. Cognitive and perceptual events are said to be regulated by drives and incentives: 
Learning is necessary for motives to develop; yet learning would itself be under the control Q 
motivation as defined above. This view probably reflects lack of agreement amongst psychologis' 
over definition of the word ‘Motivation’. ' 

While subsumed under ‘motivation’, emotion is defined as *. . .a strongly visceralized, affective 
disturbance, originating within the psychological situation, and revealing itself in bodily changes 
in behaviour, and in conscious experience’ (pp. 597-8). Particular attention is given to researen 
on physiological changes underlying emotional upsets. - 

With reading suggestions at the end of each of the twelve chapters and a list of questions 
dealing with the chapter material (pp. 603-8) this book should prove very useful for under 
graduate students. University teachers and researchers may be annoyed with the book's 
unnecessary length, yet will probably welcome its list of close to 1000 references. 


H. WALLERSTBIN 


Emotion and Personality. By Macpa B. Arnoup. London: Cassell. 1961. vol. 5 
Psychological Aspects. Pp. xiv+296. Vol. 1, Neurological and Physiologic™ 
Aspects. Pp. xviii+430. £5 per set of two volumes. 


; Although few will agree with everything this remarkable book contains, there is nO doubt that 
it will become a standard work on this subject. The first volume is . critical review of - 
literature on emotion and a formulation of the author’s own views on human ¢hought an 


emotion. Her theory of the sequence of events which leads from perception to action cam , 


oes a : : : judge 
which is associated with feeling or an immediate emotional response. Then follows & recall of the 


consequences. In its turn this is followed by an action tendency to an overt acti S 
then appraised ys good or bad. This appraisal is associated with ahs eae is finally followe* 
by an action which is considered to be good or by the inhibition of an action sonsiaered +0 
This is a reasonable way of arranging the known facts and has some heuristic value. mu) 
In the second volume the author postulates the neurophysiological structures whieh * 


g and 


Jd will COP cal 
of the P yee 
disarms MUC?  aific 

non-s 
rece” 
increases the accuracy of visual perception 


s R cone’ : 
There are a few minor points of ina H ebb’s 
ecuracy, such as an i + of : 
4 in. incorrect statemenm za) 


of phase sequence. However when the work is ngr 
> taken as ig to be 0° 
lated on her masterly survey of the psychological and a Asn Prof. anon e emotio™ “Yod 
psychologist, psychiatrist or neurophysiologist, who rea ae ls logical aspec alto bes mul 
by the many interesting ideas put forward. this book, cannot fa a tf yis8 
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Psychological Testing. By ANNE ANASTASI. Second edition. New York: The 
Macmillan Company. 1961. Pp. xiv+657. 56s. 


Measurement and Evaluation in Psychology and Education. By Rosert L. THorn- 
pikp and Evizapera Hacen. Second edition. New York and London: Wiley, 
1961, Pp. viii+ 602. 58s. 


Tests in Print: A comprehensive Bibliography of Tests for use in Education, Psychology 
and Industry. Edited by Oscar K. Buros. Highland Park, New Jersey: The 
Gryphon Press. 1961. Pp. xxx +479. $7.00. 


New editions of standard textbooks, particularly those used largely for reference purposes, 
are a mixed blessing. One welcomes the opportunity of being brought up to date, but often the 
changes—in spite of claims to the contrary—are slight, and sometimes, as far as arrangement 
goes, even arbitrary. Neither of the above second editions can be entirely exempt from these 
strictures, but at the same time each is probably fully justified; as Prof. Anastasi says, ‘the pace 
at which psychological testing is developing can be gauged from the fact that about a third of the 
tests discussed in this edition have either originated or been revised since the publication of the 
first edition’. 

Sections of both books have also been rewritten, in the case of the Thorndike and Hagen book 
perhaps more noticeably so, but it is remarkable how closely parallel, in general, the changes are. 
The scope and content of the two books are of course also very similar: both deal with the 
principles of psychological testing and survey the available tests. The Thorndike and Hagen book 
is perhaps the simpler, with more emphasis on how to handle psychological test data, and on the 
devising of objective ‘tests’ (i.e. multiple-choice examinations) for classroom use. Anastasi’s is 
the more critical: the author’s evaluations of test procedures are sound and as a rule very fair 
and unbiased; occasionally she hits hard, witness the following summing-up of a well-known 
Projective technique (new wording in italics; from the first edition in brackets) : 

‘The X test is probably (appears to be) one of the least promising (acceptable) of the currently 
Popular projective techniques. Its theoretical rationale (orientation) - «sqppears (is) particularly 
weak and farfetched (fallacious). Attempts at empirical validation of its various assumptions have 
80 far yielded overwhelmingly (consistently) negative results a ‘ 

Both books fulfil their aims admirably—Anastasi’s is particularly comprehensive—but both 
have the disadvantage, in this country, that tests of other than American origin are practically 
ignored. Thus, there is no mention of such well-known British tests, to take only a few examples 
from contrasted ficlds, as the Object Relations Technique, the Madeley Personality Inventory 
or the Mill Hill Vocabulary Scale. (Incidentally, the word ‘Vocabulary’ does not appear in 


Cither Index.) —s 
No such reproach can be laid at the door of Tests in Print. All three tests are there, together 


With every other commercially available test which the reviewer has looked up. The principal 
aim of Pests in Print is implicit in its title—to present a comprehensive guide to all tests cur- 
Yently available. Of these there are Over aot listed. hi wisely it was decided to include a 
Section ri Print; these number over 3 
° Lasrenegs ta Oe dl tests is attempted, but since the book serves also as a master 

Mdex to the Mental Measurement Yearbooks, this is no loss, and the resulting volume is compact 
end easily handled. Also included, and serving a similar end, is the valuable statement on 

®chnical Recommendations for Psychological Tests and Diagnostic Techniques’, prepared by 
the APA and other bodies and originally published in the Psychological Bulletin. 
EO eterizes the Yearbooks is equally in evidence here. 


B. SEMEONOFF 


© meticulous accuracy that chara 


Speeon, Disorders: Aphasia, Apraxia and Agnosia. By Sm RussELL Brat. London: 


Butterrona, 1901. Pp. vai+-184. £2. 


written an admirable short account of aphasia and related disorders 


Sir R, : 
Which ‘ussell Brain has clinical and otherwise. After a brief considera- 


Should be of great value to psychologists, 
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tion of the origin and development of speech, Sir Russell deals successively with handedness - 
cerebral dominance, the history of thought about aphasia, the neurology of language, and ; 
clinical manifestations, prognosis and course of aphasie disorders. Developmental disorders ms 
language (which have important educational implications) receive brief mention. act aes 
chapters are devoted to the agnosias and apraxias, very little known to psychologists but e “i 
importance for our understanding of perception and voluntary action. Although the treatmen ns 
at times so compressed as to verge on the dogmatic, there is no dogmatism about the autho of 
theoretical outlook. Indeed his fairness and open-mindedness towards the warring theorists 
aphasia, past and present, are throughout above 
In his general approach to the neurology 
of the ‘schema’, originally put forward b 
posture and passive movement. His int 
that of Wolters than of its original spons' 
papers in this Journal (particularly 
though, goes well beyond Wolte: 
he is somewhat reminiscent of 
theory as a tool in the analysis 
It is noteworthy that Sir R that the study of aphasia (or a 
manifestation of brain disorder) t on the organization of psychologic” 
function in the healthy individual, Rather, he suggests, is it the other way round: as our ae 
ledge of language—and in particu advances, so may we hope P 
explain the phenomena of disorder ew has much to commend it, 4 
should be borne in mind that pathological study may clarify, even if it docs not explain, norm ‘a 
psychological activity. One may recall, for example, Hughlings Jackson's celebrated distineth” 
between ‘propositional’ and ‘emotional’ specch, Ribot’s ‘law of regression’ in the dissolution 
memory, and Head’s emphasis on the symbolic mediation of certain types of non-verbal ae 
formance. None of these principles, which have undoubted application to healthy psychos. 
function, could have been formulated had inquiry been restricted to those with intact prain' : 
At the same time, Sir Russell is almost certainly right in warning a that alintéal study in anc ° 
itself is no Royal Road to psychological truth. : se 
It is to be hoped that this book will be widely read by Psychologists, and not merely bY act 
whose professional activities bring them into contact with problems oF e phasia. The gap bet sie c 
neurology and psychology seems, if anything, to have widened iss ree : c ane and this wou 
hardly appear in the best interests of either discipline, For instance homens of psy 
today seem aware of the highly circumscribed defects which ma, tf ll : \ realized brain i 
or to have considered the implications of such defects for theori - fee i Hie equally: ab 
neurologists (the author of this book is an honourable @ noaeira : a te ome with ree?! 
developments of method and theory in experimental oes sa Ki wf : vill on. POP 
: “ psychology. Yet there is good W 
sides and this book may perhaps help to bring about a > on 3 
Sir Russell Brain represents the high intellectual sa ag ayes wy which ha 
contributed so much not on ‘ual tradition in British neurology aio 
ut also to the foundations of psy 


: 2 0 
» Hughlings Jackson was the first Hl 


reproach. 


\ 3 t te ie sell, 
the second) in which Wolters developed his ideas. Sit ari 


rms of probability theory aia 


icati 
great value to communic®! 


related 


nology 
jury 
te 


in 
logy ® 
norary 
nce on 


: uncertain way t, > ) Rivers: 10°" 
owed much of his outlook to his early train; ¥ to modern Psychological thought. 8 


) 
7 . % . pe th ous 
chology, despite its current preoccupation With whe urology. Is it too much to hor vou! 


> : cen dt a ; at »ptua 
system’, may still draw inspiration from itiueclipinnt ow hl 
al reality ? 


Research on the Etiology of 


Schizophrenia, 
New York: Consulta: 


nts Bureau Ent, 
This volume, first published in Russia in 1959 isa 
the etiology of schizophrenia carried out b : in 1m 
4 z somZzoph Y the late Pro¢ y7.1- = rey Brain jou 
during the period 1938 to 1957. The author's main . Malis St mae ae ig fat J we! 
process produced by a virus, is a distinct and rather AP i that schizophr ieee Ow gene’ ret 
accepted view of an endogenous basis to the illness a en departure ee conclusio™ ant? 
detailed studies of the effect of schizophrenic bloodserum ail ao ee oftadpolee and Pp 
Ne deve. opmen 


By G. Yu. Maus. Translated b “a 
*rprises. 1961. Pp, xii+195. $959 


i iatioDs 
detailed report on the investigat rite 
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The author's discussion of his own investigations is of a highly technical nature and could be 
Properly evaluated only by biologists experienced in this particular field. It is apparent, how- 
ever, that, in his discussion and subsequent dismissal of the studies which have suggested an 
endogenous metabolic factor, the author fails to consider much that is relevant in reports of 
Western literature during the last decade. Perhaps the most obvious omission is Prof. Malis’s 
lack of reference to any of the many studies on adrenal physiology or to the work on ataraxie 
drugs, which has beun: extensively reported by American and European workers. The role of 
Senctie factors in schizophrenia receives very cursory consideration and the findings of such 
®uthorities as Kallman are not mentioned. Although some of Prof. Malis’s earlier experiments 
have been reproduced with negative results by American hiologists, these studies are not 
reported in the text. . r = 

These apparent limitations only serve to illustrate the deplorable lack of communication 
between Russian and Western scientists and it is quite probable that many of the interesting 
Russian biological studies of schizophrenia reported by the author are in their turn unknown to 
American and European workers. In a short preface to the book, Dr Hoagland, Director of the 

Vorcestor Foundation for Experimental Biology, comments that one’s disagreement with Prof. 
Malis interpretation of his findings cannot affect the importance of his data. Many of the 
Clinical observations reported in the book (e.g. the well-documented evidence of a febrile state 
Preceding the onset of schizophrenia) suggest fruitful fields for further observation and research. 


A. MCGHIE 


‘A Model of the Mind Explored by H. ypnotically Controlled Experiments and Examined 
for its Psychodynamic I mplications. By G. 8. Brum. London and New York: 
Wiley. 1961. Pp. xii+229. 60s. 

Any book with such a title, in which experiments with hypnotized subjects are described, must 
Start under a handicap. I did my best to read it conscientiously, but became more and more 
discouraged ; 

There are diagrams in which arrows join circles or boxes labelled with phrases such as ‘Cogni- 
tive Representation Anxiety’, Affective Circuit Anxiet y’ or ‘Primitive thoughts about smashing 
Sib” inside a ‘Pathogenic Cognitive Network’. A major part of the text consists of verbatim 
transcripts with lavish use of block capitals for emphasis, of dialogues in brisk campus idiom 
between hypnotist and ‘deeply sleeping’ subjects (if only people would not mix up sleep with 

YPnotism) 5 find it impossible to summarize the theme of the book. The author made no 

c iscornible nite empt to do so— Where should we saw off segments of the Mental System in order 

‘ - « , 

© have the rve as efficient building blocks?’. : : ; ; 

The iin aes Aaa in the sentence, ‘Similarly, the phenomenon of isolation of emotion 
Pertaine to ve ential process whereby inhibition is invoked after the thought Signal is hyper- 
Xeilitated ~ 4 aes ee affective discharge’. Obscured within the book there may be, as the 
®uthop need, he seeds of a future revolution in psychology. In the absence of discipline, 


Clarity and economy in writing, they remain hidden. IAN OSWALD 


andboo}: of Abnormal Psychology. An Experimental Approach. Edited by H. J. 
Eystxcx, London: Pitman. 1960. Pp. xvi+816. £6. 


There has long been a need for an inclusive text of abnormal psychology ss sould encom. 
ass, Within the covers of one volume, all the more recent and more ae — experimental 
Work and which aaala function as a basic textbook for both sencants) abd e micians in this 
"aDidly Srowing branch of psychology. With the appearance of this book of nearly 800 closely 
TINted sleet acleaan pages it may well be thought that oe ahi: last Satisfied, 
8 his introduction the editor sets forth his aims in publishing ene f Chae - These may be 

™marized in hi m words— Accumulation of facts, while indispensab’ €. 18 not enough jin 
8gj Nee, ais ae -e tried to use the laws and hypotheses of general experimental Psychology 
a count tov Tacts presented...there is throughout this book a stress on “integration 
hough ae re attempt to see abnormal psychology as a part of general, experimental 
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psychology’. The task of reviewing this book would seem to involve an estimate of the extent 
to which the editor has achieved his stated goal and also an estimate of the extent to which the 
Handbook meets the needs of those engaged in teaching, research and clinical practice in abnormal 
psychology. , 

The Handbook contains twenty chapters, contributed by nineteen different authors. Tt B 
divided into three parts, Part 1 being concerned with description and measurement, Part © 
with causes and determinants and Part 3 with the experimental study and modification of 
abnormal behaviour. There is an ample bibliography at the end of cach chapter, and although 


some deal with closely related areas of study, collaboration between the different authors has 
prevented any undue overlap. 


Although generally in this book there is a combination of both fact und theory. some parts are 
more obviously concerned with theory, whereas others, almost, entirely factual, are in the form 
of brief summaries of research and experiment in both general and abnormal psychology: aus 
is done largely without bias in selection and is reported concisely but with enough relevant detail. 
There is never any difficulty in finding the full reference. Although these chapters may frequent y 
contain material which has been published elsewhere, it is here brought together and in some 
cases revised and considerably expanded. Two such chapters, ‘ Abnormalitics of Psychomotor 
Functions’, by Yates, and ‘Cognitive Abnormalities’, by Payne, are to be found in Part 1. 

Among the chapters devoted more to theory are those coniibited by Pick Eysenck himself. 
His opening chapter on ‘Classification and the Problem of Dia nosis* ositseioes present-d% 
psychiatric nosology and reasons that the neuroses and ett, nee only elnaueal as disease? 
through historical accident. In place of current psychiatric classificat to He “st eit derived from 
canonical variable analysis is substituted. In a later chapter if P ars ts ume author dis- 
cusses ‘The Effects of Psychotherapy’, with reference to the compar : 6 : 7 a a rates petwee™ 
treated and untreated neurotics. Much of this material has bisan plished. eleowihoe in both 


article and book form, and those familiar with P is new? 
A . a i rof. Eysenck’s work wi “ttle that is ! 
either in the argument or in its conclusion. y 8 work will find little 


Another chapter written almost entirely from a theorctical point of view is that contributed 


by Furneaux. Here there is a discussion of the difficulties involved i tl measurement o 
Intellectual Abilities and Problem Solving Behaviour,’ and a theor in the cL Ss opuman 
problem-solver’, is set up. This is done with some humility and ions tial pe = a recognition 
ty the oyerasitaplifisation involved. The usefulness of the model i ‘ so pe: ae “hl , gpructure 
tasks within which opportunities for differences in individual Soittoaim: “Ea ie 


eliminated as may be possible’. Within these limits the chapter approach are 2 the 
same time it focuses attention on what might be regarded by i : he a oS , the be 
a whole. There is nowhere any serious indication Giant as well a aie = iS peeic ek : the structure 
of the problem: may be amenable to scientific study. In view a tn ‘ oblem solv Ta Furnea® 
sets on the human problem-solver’, the failure to consider the é rd sect yroblem mus 
strictly limit the behaviours which can be investigated and preclu i ae sil marae attemp?™ ‘ 
to understand human behaviour a3 opposed to the behaviour he possibi A entv0 or a 

These chapters, which deal primarily with the Handbook? ‘he ane bpdeae tah show # at th 
editor’s stated aim of integration through theory is sat pi eta rather a 
at several. It may be doubted whether contemporary a _ at one level of atti one al 
inclusive theoretical system and many readers might fieve hology can at presen ior theoretiom 
approach and even perhaps one slightly less vigil but e wished to see a broac se sic! 
problems of the individual patient. If one accepts Pr, rye directly relevant OP en iret 
nothing in this book will offend, and the editor will una, of. Eysenck’s approach 1 ghieve eel 
aim. If one does not, then it might be said that ane oubtedly be thought to have #07 tice 
position in the Handbook is its greatest wealness ne 

Part 2 includes an excellent discussion of per r in th chapt™ “A 
‘Heredity and Psychological Abnormality’ esearch and development in (98 e stil ee 
many gaps and one may or s igthe 


rae = 2 & ‘ emselves incr ° be corresP em 
less significance in the psychologist’s attempts to under, eases, there will pubio ts 
vironment and heredity. O'Connor and Franks understand the relative contT! doe 
Upbringing and other Environmental Factors’. the co-authors of a chapter a : ane 
account and instead ‘several topics have been gel S obviously could not be @ © be 
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at present dominate the literature on children’s mental ill-health or because they represent new 
contributions. ..to this field’, Within these limits there is a very satisfactory and thorough 
treatment of the subjects chosen. 

Again, in Part 2, a chapter on ‘Somatic Reactivity’ by Martin provides a brief, although useful, 
synthesis of research in this clinically important area. ‘Psychological Effects of Brain Damage’ 
are discussed by V. Meyer. The chapter includes sections on theories of brain function and 
Organization; claims for localization of function and a critique. The information in this chapter 
is fairly complete and well ordered and clearly maps out some of the main difficulties in trying to 
relate psychological deficit to neurological lesion. Such pitfalls are all too often not sufficiently 
recognized in psychological studies of brain-damaged subjects. The description of ‘The Psycho- 
logical Effects of Cerebral Electroshock’ collates data from many different sources and results 
in an interesting and informative contribution in an area where our present knowledge is again 
insufficient. A chapter on ‘The Effect of Drugs on Behaviour’, by Tranton and Eysenck, is also 
comprehensive and of undoubted value to psychologists who attempt clinical assessments of 
drug effects in a mental hospital setting. 

The Handbook is a large and impressive volume; it is also a very expensive one. It is never an 
easy matter to sect the scales and weigh the balance of merit against cost. This is particularly 
true when, as in this book, the extremes of both variables tend to be reached. As far as merit is 
Concerned, we may call attention to Prof. Eysenck’s statement in his introduction that ‘ psy- 
chology in its present humble state can at best support on a factual basis certain low order 
8eneralizations’ one may feel that many generalizations rather than few, even if they are 
conflicting, are more likely to promote and encourage advance in psychology along a broad front. 
New data should not only support old hypotheses but should, where necessary, invoke new ones. 
On the other hand it cannot be denied that the book presents a remarkable accumulation of facts. 
If for no other merit than this the Handbook has an established place in the literature and is 
ikely to prove invaluable as work of reference for a long time to come. As far as cost is concerned 
the Handbook is certainly expensive, but those who are engaged in teaching or research in ab- 
normal psychology may well feel that they cannot afford to be without it. 


Er. L. R. MACPHERSON 


An Approach to Cybernetics. By Gorvon Pask, London: Hutchinson. 1961. Pp, 
128. 12s. 6d. 


Applied mathematics cuts across the usual classification of the sciences. lt is concerned with 
“Ws and rules that characterize mechanical structures, the flow of fluids, electrical functioning 
{nd so forth. Cybernetics, too, is said to cut across the traditional classifications. It, too, is said 
° be concerned with certain abstract principles that enter into engineering, biology, economics 
nd other disciplines. ‘These principles specify stability and control processes, and perhaps also 
all forms of communication. However, the subject-matter of cybernetics is as yet ill-defined. 
There is probably not a chapter in this book that could not have been dealt, with quite satis- 
“etorily within the framework of one or another existing discipline, such as statistics, electrical 
®ngineering, physiology or psychology. It is difficult to see what cyberneticians can achieve as 
Such rather than‘as engineers, biologists, ete., when dealing with, for instance, stochastic models, 
iological controllers, or teaching machines, or the structure of industry. Nevertheless, it is 
®udable that there are some imaginative and enterprising scholars who regard it as their main 
ask to seek ‘unifying principles’, or abstract ‘a controllable system’, or otherwise attempt. to 
Attain the special aims of cybernetics, however these may be deseribed. ' ; 
The author devotes the bulk of the monograph to a clear exposition of information theory, 
theorieg of ‘stati ap termined behaviour’, and the principles of control systems. He provides a 
lp ful Scheie ‘a s eoncerntne the origins of cybernetics. The last short chapter on industrial 
“Ybornetiog is ae fortably general and a little flamboyant. There is a short glossary of tech- 
oyet terms, i Tat of references, and several useful appendices. Anyone wishing to know how 


netics is progressing should read this book. W. SLUCKIN 
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The Nervous System. By G. M. Wysurn. London and New York: Academie Press. 
1960. Pp. viii+184. 35s. 


This book, by the Professor of Anatomy at the University of Glasgow, is designed fo give “ 
combined introduction to the structure and function of the nervous system for ‘the avila range 
of non-medical auxiliaries now being recruited into the National Health Service. . ad — 
therapists, Speech Therapists, Occupational Therapists, and Psychotherapists, to which can 
added Clinical Psychologists, Dieticians, Chiropodists, Radiographers, Audiometricians, anc 
Orthopticians’, and also ‘Food Scientists, Pharmacists, Pharmacologists, Bachelors of Hducea- 
tion, and graduating degrees combining training in nursing and physical education’, as well £S 
being ‘a helpful introduction to the medical student beginning the study of a difficult subject 5 
the author's experience with ‘medical graduates studying for higher diplomas in psychological 
medicine suggests it would be a useful starting point for many of them’. 

The book, therefore, casts its net widely; and the reviewer could not claim to be able to judge 
its suitability for all these purposes. There is certainly need for a good non-technical primer 1 
this field, which is not merely an abbreviated version of orthodox descriptive anatomy. Among 
its excellent features are its brief but clear introduction to basic neurophysiology, & useful 
account of sensory mechanisms, necessarily somewhat dogmatic, and a short but intelligible 
chapter on the electroencephalogram and the ‘reticular formation’. However, the determination 
to exclude unnecessary detail could well have been © ech 
seem to have been carelessly copied. It is sure y misleading to refer in text: and plates to the 


posterior limb of the lateral sulcus (alias *Sylvian’), as the ‘transverse fissure’; and to depict 
the major contribution to the ‘basilar nerve 


as the anterior spinal artery, leaving the vertebrals 
unlabelled, even though these are not matte. ; 


; ‘ rs of any moment for most. of the types of student 
envisaged, and readily corrected by the rest. 


For the first-year undergraduate student of psychology this book does not appear to have any 
major advantage over the corresponding chapters in his standard textbooks. For the Iter 
years the texts of physiological and experimental psychology provide enough at the simpler 
levels. Honours and clinical psychology students would, surely, prefer to aefen to the standart 
larger works. Students of speech therapy, one supposes, would require more than six pages 07 
speech mechanisms and speech disorders, although grateful to have the rest expertly summarized: 
However, the author’s own teaching experience must have enabled him to valk st hig materia 
to the other types of student listed, who might find it difficult to find or use arise sources 0 
information. The reference lists ¢ " 


i at the ends of the chapters will enable the interested student t© 
extend his range, and are not so long as to put him off the project. 


xtended to the diagrams, some of whi 


rOoN 
Jo A. de NAUGHTO 


From Adolescent to Adult. By P. M. Symonps with A. R. Jensen. New York: 
Columbia University Press. London: Oxford University Press. 1961. Pp: 
xii+413. 70s. ° 

The late P. M. Symonds belonged to that | 


in 
band of admirable eri -chologists who, ! 
the course of the last twenty or thirty yea, American psycholog 


Fan 
‘ : vs, have endeavoured to combine the merits of 
objective: and experimental approach to psychology with an interest in the less calcula! ie 


emotional and social factors and an open mind about Freudian concepts. Stemming from this 
undoctrinaire outlook two valuable sets of Studies, each now se SPSseuine by two books. are 
Symonds’s most lasting contributions to the literati pres Jue ° 


Psil- 

>, 1p. " K re of psychology. The first: two (The Ps . 

chology af Rarent Chia Relationshipetand The Dynamics of Parent-Child Relationships) ave among 
the few systematic and comprehensive investigations on parent-child relationships. The secon 


set consists of two works on fantasy in adolescent and adult life: one of these was published in 
1949: the work under review is a follow-up study of this. E 

The earlier book, Adolescent Fantasy was based on a detailed study of forty boys am i 
The field work for it which had been carried in 1940-4] introduced ‘in addition ‘to interviews = 
an interest inventory, the Picture-Story Test, a variant of the thematic apperception meter 
In 1953 twenty-eight subjects of the earlier research were located. The Picture-Story Test we 
repeated, each subject was interviewed again and, in addition, einai a Rorschach test- Most 


a girls. 
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the field work and the analysis of the data were undertaken by the co-author, A. R. Jensen of 
the University of California. 

The result. of this follow-up is an intelligent and civilized book which will be read with interest 
by many psychologists and students. Its merits are several. Above all it contributes to an 
understanding of the growth from adolescence to adulthood. Here the concept of adolescence as 
a distinet period, completely different from other stages of life, recedes. The persistence of 
. the living-out of fantasy in life experience 
in particular of the 


individual characteristics, the stability of fantas 
are strikingly observed. Moreover, the interpretation of projective material 
Picture-Story Test. can be studied in this book. The work further offers an opportunity for 
Stimulating comparisons between earlier and later projections, between Rorschach and the 
Picture-Story ‘Test and between projective techniques and life experience. It also discusses the 
Prediction from fantasy material of personality and mental health, and the characteristics and 
Significance of fantasy. Welcome are, finally, the résumés on each subject and the detailed account 
Of one case in the appendixes. The absence—even in outline or reduced form—of the pictures 
Which play such an important part in the study is a disadvantage. Apart from that the work can 
be entirely recommended as & sensitive, searching and balanced contribution to the psychology 


of development and personality. H. H. STERN 


or GuuecK. London: 


Family Environment and Deli nquency. By SHELDON and ELE 
Routledge and Kegan Paul. 1962. Pp. xii +328. 35s. 


Using their data on 500 delinquents and controls the Gluecks set out to apportion constitu- 
tional (hereditary) or environmental origins to 67 ‘traits’. Apart from the methodological 
objections that can be made against rating by traits, those used by the Gluecks are heterogeneous 
characteristics devoid of logical principle and such as could be multiplied endlessly. Examples 
“re, Poor Health in Infancy, Banality, Marked Power of Observation, Marked Feeling of Not 
Being Taken Seriously, Intuition, Unmethodieal Approach to Problems. 

Two criteria of constitutional or hereditary origin are used. The first is association with one 
of the four somatotypes, it being assumed that this indicates genetic linkage. The second is 
independence of the forty-four environmental factors. If these criteria were valid they should 
Corroborate each other. But of the twenty-three somatotype-associated traits only seven 
(30-49%) meet the Gluecks’ criterion of being associated with no or not more than one environ- 
mental factor. This compares with 30-3 % for the traits independent of somatotype. The Gluecks 
clide this awkward even chance by discounting four of the somatotype-associated traits as not 
being causal. 

‘The degree of association of each of the sixty-seven traits with each of the for 
mental factors among the delinquents is given in 35 pages of tables showing 258 associations 
Significant up to the 10% level. This may impress the reader who does not realize that with 
2948 possible commutations mere chance would give 295 as ‘significant’ by the modest criterion 
they use. At the 1% level there were only seventeen as against an expectation of twenty-nine. 
The Gluecks recommend these results as a basis for diagnosis and treatment. 

Apart from this grandiose mishandling of statistical methods, it would be hard to find a book 
containing so much repetition, and unabashed self-advertisement by its authors. D. H. STOTT 


-four environ- 


Ageing and the Semi-skilled: a Survey in Manufacturing Industry on M. erseyside. 
(Medical Research Council Memorandum, No. 40.) By Anastarr Hrron and 
Supra M. CHowy, assisted by M. 8. Fraruerstone and CATHERINE M. Crn- 
ningHuam. London: H. M. Stationery Office. 1961. Pp. viii+59. 5s. 

This is mainly an account of a survey of opinions given by between 200 and 300 departmental 
Mnagers and foremen in twenty factories on Merseyside about the performance and employ- 

Ment of older semi-skilled men. It also reports the results of a study in which the ages of opera- 

tives were related to assessments of the demands made by 526 jobs supervised by the foremen 

ay “'viewed, and of the environmental conditions under which these jobs were carried out. 
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It must be admitted that the opinion survey is disappointing and, with the wisdom of hind- 
sight, one may question whether this type of approach is really suitable for studying problems 
of the employment of older people. To quote just one example, the statement on p. 10 ‘About 
40 per cent (of the managers and foremen) thought that older men had fewer accidents’, appears 
pitifully weak when compared with the several distinguished statistical studies of accidents in 
relation to age which have been published during the last 40 or so years. 

The job study is more valuable, providing much-needed, even if somewhat tentative, additions 
to existing field evidence about the effects of certain job demands on older people, and suggesting 


some interesting parallels between field and laboratory findings. A. T, WELFORD 


Letters of Sigmund Freud, 1873-1939. London: Hogarth Press, 1961. Pp. 464. 50s. 


It can safely be said that Freud as a young man had never heard of psychoanalysis, nor had he 
been even indirectly under its influence. His intimate letters to his fiancée Martha Bernays (the 
first hundred or so of this collection) give us who value Freud for his contribution to science and 
to therapeutics a new chance, better even than the Jones’s biography has given us, to judge Freud 
as aman. Does he turn out to be a human human being? These letters provide an answet- 

Freud was born in 1856 and he became engaged to the 21-year-old Martha at the age of 2630 
1882. We are lucky to know so much about this young doctor when he was in love. As a man in 


love he shows all the usual signs, so that anyone who has been similarly affected must quickly 
recognize the affection. : 


We find he has a double allegiance, and he thus addresses himself to 
Highness, I remain your humble, most devoted servant, but please don’t hold it against MC 
you have never looked kindly upon me, never said a comforting word to me; you don't ana’ 
when I write to you, listen when I speak, but I know another lady to whom T mean more than 
I do to you, who repays my every service a hundredfold, and who moreover has but one servant 
and not, like you, thousands. You will understand if I now devote myself to the other 8° un- 
demanding and gracious lady. Keep me in pleasant memory until I return. I have to write fe 
Martha’ (p. 29). Martha seems to have accepted this fact of the double allegiance. At % ister 
date Freud refers to Martha’s own ambition, and it is to be supposed that, his found full po 
in Freud’s ultimate success. But one can sec how easily Freud’ i 
destroyed had Martha needed more immediate satisfaction for . 

In those early days Freud collected round him a small social group composed of Marthe § 
brother and her sister’s fiancé and some of his own friends. This was called the Bund, and n° 


— whether: it might be possible to relate this social group with the later Bund, the a 
aw iy one, which was composed of certain colleagues who helped to form a psyehoanaly me 
society. . 


These letters show how Freud, very much a 


: 7, *Your 
‘lofty science’: *Y° 


: . re been 
8 scientific work could have b 
her ambitions. 


1, 
Jew, had a need and perhaps a tendency to fin’ 


day by day, the milieu in which he could have freedom, freedom to be himself and freedom - 
develop in his own way. So he was remarkably independent as a grown person perhaps bee 
of his own dependence on a group, a group th Jtimately 


seer? at was ever-changing, a group that u +g 
depended in its turn at any one moment on Freud’: . ee: on bi 
8 OW: rance at 
intolerance. n choice, and on his tolerai : 
But Freud had hidden away in him a terrific potential. It is true that he wrote in obvier 


sincerity: ‘I consider it a great misfortune that N, sndefinit® 
= A ati ° that 1! 
something which attracts people. I believe it is thi ure has not granted me 


4 : is lack + which bi 
prived me of a rosy existence. It has taken me go long ae Sethe: than any oe dto strugel? 


. 2 to wi fri . Lhave had to 
so long for my precious girl, and each time I meet someone Comets oe Seats which de ill 
analysis, leads that person to under-estimate me’ (p. 211). Also, of himself ‘.-- who is § a 
young and yet has never felt young’ (p. 138). And agai i te oung 


: ain: *.. i as never Y' d 
now that I am entering the age of maturity I cannot mature aan sua. But he was gle 


that Breuer said: ‘...hidden under the surface of timidity there lay in me an extremely aring 
and fearless human being. I had always thought so, but Never dak tell anyone- 
felt as though I had inherited all the defiance and all the passions with which our 
defended their Temple and could gladly sacrifice my life for one ereat moment in hi 
215). Added to this he could make a definite sta; gre in hi 


: tement like that contained in 
Barbara Low after David Eder’s death, ‘We were both J. ews ha tt of each other 
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carried that miraculous thing in common, which—inaccessible to any analysis so far—makes the 
Jew’ (p. 424). (By the way, he did in the end try to get behind this very thing when he put 
forward the thesis that Moses the Egyptian invented the Jew.) 

So in this way we get from the letters the picture of a man establishing the personal fact: 
1 am; and surely this is the original reason for the anxieties that are loosely called paranoid, 
and that lead to the necessity for a man to arrange for a circle of friends, both as a defence from 
all the others who are playing at the life-game ‘I’m the king of the castle’, and in a positive 
Way as a group of persons safe to love. This seems to be the task of the male half in Plato's 
fabulous division, and to correspond to the complementary task of the female half, which is to 
form a cirele round the newly conceived. 

It was into this pattern that Martha evidently fitted well. She retained the position of being 
Freud's other half, Freud was by nature the very opposite of promiscuous. Perhaps this one 
fact more than any other gave Freud the right to startle and disturb the world’s mind, and made 
Possible the launching of such ships as The Dynamic Unconscious, Infantile Sexuality, The Oedipus 
Complex, Psychic Reality, and many others that have proved to be not so much pleasure steamers 
as battleships in the Truth war. 

For Freud surely this happy union with Martha to some extent: solved his personal problem 
of bisoxuality. He referred to Martha as Cordelia, and in so doing he found himself very happily 
in the same boat with Breuer (pp. 55, 56). But surely this leaves it for us to work out the place 
of Goneril and Regan. Lear had to suffer the machinations of his ambisexual first and second- 
born before he could reach to the essentially female Cordelia. ‘Her voice was ever soft, gentle 
and low, an excellent thing in woman.’ 

If Freud achieved this simplification in his life by the legitimate means of a happy marriage 
he did also give us the instrument, the psychoanalytic technique, by which we might go further 
into the matter of the fear of WoMAN, as she can be in the unconscious of any person, man or 
woman. 

Freud’s last letters to Martha before their marriage are evidently missing. The reader suddenly 
finds Freud writing to his mother-in-law reporting the arrival of a baby. He has suffered during 
the birth, as men do, and now he is already very much loving his baby girl who is only five hours 
old. He reports like a good pupil in infant-observation: ‘She weighs nearly 7 Ib., which is quite 
respectable, looks terribly ugly, has been sucking at her right hand from the first moment, 
Seems otherwise to be very good-tempered and behaves as though she really feels at home here. 
In spite of her splendid voice she doesn’t ery much, looks very happy, lies snugly in her magni- 
ficent pram and doesn’t give any impression of being upset by her great adventure’ (p. 233). 

All this feels very natural and normal, and forms a proper background for the other letters 
that gradually lead into the territory that has already been explored by Jones. 

This reviewer finds immense wealth in this book, and in the insight it gives into the personality 
of so remarkable a man. Freud could talk about giving ‘free play to all the fountains of my 
irresponsibility’ (p- 175); he could write: *...at heart I am still a child; I can be so happy 
simply because I am in another place, have different money in my pocket’ (p. 92). He could 
laugh a whole evening at a Rome performance of Carmen (p. 275); and reading Dox Quixote he 
could split his sides with laughing (p. 59); and on receiving a letter from Martha he wrote: 
‘T leapt for joy—I never miss this exercise if there is the slightest reason for it’ (p. 111). 

And then, seriously, answering a letter from a friend who had suffered loss of a son, and 
writing on the anniversary of his loss of his middle daughter Sophie, he wrote: ‘Although we 
know that after such a loss the acute state of mourning will subside, we also know we shall 
remain inconsolable and will never find a substitute. No matter what may fill the gap, even if 
it be filled completely, it nevertheless remains something else. And actually this is how it should 
be. It is the only way of perpetuating that love which we do not want to relinquish’ (p, 386). 

Lastly, what of Freud’s ideas about greatness in men? ‘Nor have I taken much interest in 
the whole species. It has always seemed to me that ruthlessness and arrogant self-confidence 
Constitute the indispensable condition for what, when it succeeds, strikes us as greatness; and 

also believe that one ought to differentiate between greatness of achievement and greatness of 
Personality’ (pp. 295-6) . 

One could claim that on the evidence of these letters Freud was human, and was a man of 

cep feeling, and he is already generally recognized as great in achievement. It may be that he 


“Ould be gaid to have been great, too, in personality. Ds We Wikiconr 
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The Psychology of Jung: A Critical Interpretation. By Avis M. Dry. London: 
Methuen. 1961. Pp. xiv+329. 35s. 


Dr Dry sets out to give a balanced account of Jung's work, less blindly positive than chat bh 
some of his enthusiastic supporters, and less blindly negative than that of some ee ate of 
many respects she succeeds in her aim. She gives a good description of the developme - Sn 
Jung’s thought, and of his changing relationship with Freud. She draws attention to ae eae 
most battling characteristics, his tendency to make extreme opposite statements at differ 
times without seeking to reconcile them, and she is refi 
attitude to religion. 

On the other hand, at times one has the impression that she 
of analysis to be really capable of judging the relative (st 
undervalues both. Nobody with any real insight into human nature can doubt the universality 
of the Oedipus complex, but she quotes uncritically various Psychologists who do not accept it- 
At the same time, she appears not really to understand how arche 
do not have ‘a conscious or near-conscious perception that the de: 
can be expressed appropriately by a circle’ (p. 119). The kind of thir 
that the patient painfully sacrifices some cherished attitude 
to live, realizes against his will that this has been a ste: 
himself dreaming a profoundly satisfying dream abou 

One of the most interesting chapters is that in w nll 
social backgrounds. She thinks that Jung grew up ina group that still to some extent zetoines 
the medieval assumption of a stratified society, in which everyone has both rights and duties 
dependent upon his rank, and that this gave him a certain basic security. Freud, on the othe! 
hand, grew up ina commercialized urban society, in which the 


. . ist 
sshingly clear about his humani 


has not yet had enough aan 
merits of Freud and Jung. Ina way § 


. m %eople 
pal symbolism works. Peop! 


hich Dr Dry relates Froud and J ung to their 


J. DARROCH 


The Historical Development of British Psychiatry. Vol. r. 18th and 19th Centuries: 
By Dents Leten. Oxford: Pergamon. 1961, Pp. xiv+277. 70s. 


Since the publication of Hack Tuke’s Chapters in the History of the Insane in the British ae 
which Dr Leigh confesses he finds boring, there has been no further attempt to write a history 
British psychiatry. The present book is, therefore, not only welcome but long overdue. lear 

Dr Leigh is more interested in individuals than in concepts, so that he does not give & ¢ 


oe F F : nm the 
exposition of the issues which were at stake in the period under discussion. ‘The first third of #1 
book summarizes British psychiatric writi 


medical thought and practice during thi: 
of Haslam, Prichard and Conolly, Th 
great European clinical psychiatrist, 

administration of Bethlem has led many medical historiang to overlook his true worth. 


m have 
compares the reputations of Haslam and Conolly and the careers of these two men seem tO 


i 4 nitro. 
a lesson for us today. Conolly, a failure at the age of 45, luckily managed to obtain the con 


devote years of study to his specialty. 
Although a history of British psychiatry, this book 8 

Scottish contribution. We are told that Clouston’g textbook wag clearly written pep ee 6 

fluence of Kraepelin’s work. This is rather unlikely since Kraepelin’s Compendium and . alway? 

Clinical Lectures on Mental Diseases were both first published in 1883. In fact Clousto ally’ 

believed that he had influenced Kraepelin and th: 

the same as his ‘adolescent insanity’. 


F unt 
does not give an adequate acco e in- 
& he 


A raecox’? was 
‘at the latter’s ‘dementia prac’ 
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There is no doubt, however, that this book will become an essential part of any psychiatric 
library. It is excellently produced and contains many interesting illustrations. However, is it 
really necessary to include illustrations of bleeding bowls. drug jars and scarifiers in a book of 
this kind? Perhaps their omission might have reduced the price of this book, which is rather high. 


¥F. J. FISH 


Style in Language. Ed. by Tuomas A. SeBeok. London and New York: Wiley. 1960. 
Pp. xvii+470. 76s. 

In 1953 the Committee on Linguistics and Psychology of the Social Science Research Council 
Sponsored a Summer Seminar which resulted in 1954 in the publication of a Morton Prince 
Memorial Supplement to the Journal of Abnormal and Social Psychology, outlining general 
research problems in what is called “psycholinguistics*. The Committee has since sponsored 
Several conferences on selected problems of research in this field, and the conference on literary 
Style, from which the papers in Style in language are taken, is the fifth. At this conference 
Psychologists, linguists and literary crities read papers to their own colleagues and to those in 
other disciplines and cach group of papers was followed by an interdisciplinary discussion. For 
the student of linguistics there is excellent fare in abundance, but many general psychologists 
Will want to confine their attention to the contributions of J. B. Carroll (a factor-analysis of 
Prose style), C. E. Osgood (suicide notes), J. J. Jenkins (high and low commonality of association) 
and Roger Brown and Albert Gilman (single and plural second person pronouns). Also of 
Seneral interest are the summings up for the psychologists (whose papers were given a cold and 
“nenthusiastic reception) by Roger Brown and G. A. Miller. It is perhaps some consolation that 
the literary erities and linguists were also at cross-purposes, to a lesser extent. It is certainly 
regrettable that the members of six different disciplines failed to understand one another although 
the many problems put forward in the twenty-two papers and subsequently discussed are 
interesting and important, and it is to be hoped that before another conference takes place, 
Psychologists, linguists and literary crities alike, will study some of the 462 references listed at 
the end of the book, especially those with which they are least acquainted. J. W. THOMPSON 


The Biology of Art. By Drsmonp Morris. London: Methuen. 1962. Pp. 176. 36s. 


Dr Morris is a zoologist, television personality and artist. Congo, the main subject of this 
book, is a chimpanzee, television personality and—artist? Dr Morris thinks yes. In his first 
four chapters he reviews the evidence that infra-human primates can draw and paint artistically. 
There are thirty-two contenders but there is adequate information about only two of these, 
Morris’s Congo and Schiller’s Alpha (whose drawings are perhaps the most interesting of the lot). 
Schiller and Morris have demonstrated without doubt that ape doodling is under visual control. 
Can more be said? Unfortunately there ave wide individual differences between all the monkeys 
and apes, and conclusions about the origins of art must be made from what the many drawings 
have in common. Here the size of sample is the drawback, since the author has only the two 
main performers to compare. A seeptic might say that the evidence is strong regarding only two 
tendencies: to mark over existing figures; and to mark, often centrally, in blank spaces. The 
evidence that these apes also balance pictures is quite good, but the book carries examples of 
drawings and paintings that are not balanced. Who has the sense of balance, the ape, or he who 
Selects the pictures? Taking the drawing situation as a whole, perhaps the author has under- 
estimated the way in which subtle human responses may have acted as reinforcers for the ex- 
Perimental subjects. They may have played a part in determining the change in style which 
Congo showed over the months. 

Dr Morris does a great service in drawing attention to Rhoda Kellogg's inaccessible and very 
important: classification of the developmental stages in children’s doodles. Do the apes show 
Similar stages? Morris claims that Congo does, but the reader cannot judge for himself, There is 

Course the impossibility of including all the evidence in the book. It looks, for instance, as 
though the completely unsophisticated Charlie hag produced (Fig. 7) a circle as good as Congo 
did in his maturest period, and this is said to be one of the most difficult shapes calligraphically, 

nN the concluding chapter the author takes his case as proven and Writes fluently and bril- 

ntly on the implications. Although his approach to the origins of art is of course evolutionary, 
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he sees that two of the things which helped in the development of human art were its sige 
tional and religious functions. Ape art (to which some modern art has regressed) shows whet 
may have been happening up to this stage. ; ted 

The author is right when he says that more experiments are necded: but he is to be applaude 
for writing such an entertaining and important account. The book is beautifully produced. 


B, M. FOSS 


Clinical Process. A New Approach to the Organization and Assessment of Clinical Data. 
By E. Kuno Betier. New York: Free Press. 1962. Pp. xx +394. $10.00. 
The cumulatively enormous amount of endeavour that has gone into the writ ing of clinical notes 
is all too often prodigally wasted through lack of any system. For so many rescarch purposes : 
is not enough to know that X suffered from a,bandc. It is necessary to know that he didnot 
suffer from d, ¢ and f. Without a clear system, it cannot be known whether absence fooler 
to d, e and f means that X did not suffer from them or whether he was never asked or investigate’ 
with these in view. f 
Dr Beller was, therefore, amply justified in making a detailed analysis of the content oe 
clinical records at the Child Development Center, New York, to ascertain their usefulness st 
particular kinds of research. He found that such areas as Presenting Problems, Child—Paren 
and Child-Sibling Relationships were adequately covered; whereas Birth, Postnatal Develop- 
ment, History of the Family Group were not. 
The amount and type of data provided by 
revealed that some disciplines exceeded expect: 
made of diagnostic and treatment procedures. 
the therapist actually did in treatment; where 


: p ‘ d 

the different disciplines was investigated — 
ation and some fell below. An assessment yhat 
Inadequate records were kept inter alia of w 


mene Ai G 
as initial diagnosis and subsequent, attitudinal ae 
behavioural changes were well covered. As a result of his systematic investigations the aut 


eben is 
was able to state what sorts of research could profitably be carried out with the existing record 
and how such records might be improved. 


ie : 5 er : n° 
It would be difficult to claim that the book is fascinating reading for those not directly ae 8 
cerned with its particular problems; on the other hand, there are very many clinics or hosp! 


Y's 
which should be directly concerned and which could benefit considerably from Dr Beller : 
careful enquiry, G. A. FOULDS 


Introduction to Psychology. By Curr 
McGraw-Hill. Second edition. 


: ik and 
Readings for an Introduction to Psychology. By Rictarp A. Kina. New York 2” 
London: McGraw-Hill. 1961, Pp. xii+388. 31s, 


The sixty readings contained in the 


orp T. Morean. New York and London: 
1961. Pp. xx+4+727. 58s, 


npirical 


second-named book are mostly excerpts from h hilo the 


papers published by well-known psychologists in American journals of recent years. W1 valle! 
book is intended primarily for use along with the new edition of ‘Morgan’ the coverage Poe iby 
sufficiently closely that of other current introductory texts. For quality, quantity, and dive i iH 
of reading, it is good value for money, and teachers of psychology who, for any reasons we mi 
wide-ranging pot-pourri will find it worth considering. 1 Se woNte 


i ations 
(Editor's note. The ‘new Morgan’ is little different from the old, except that the jlustrath 


‘ «mprove" 
are almost entirely new. They reflect, changing fashions in typography rather than any imehoxit i 
ment in communicating information ; in some cases, indeed, there seems to be a loss 12 

An accompanying Study Guide has not been received.) 


' 5 961. 
Proceedings of the First International Congress on Ergonomics, Stockholm 6, 
Ergonomics, Vol. 5, No. 1. London: Taylor and Francis. 1962. Pp. 336. *" 


% . read bs 
entirely given over to contribution! of thes” 
mics Association. There are in fact the 


d 
14 of the 19 countries represent? 


This enlarged issue of the journal Ergonomics jg 
the Stockholm meeting of the International Ergono 
papers, occasionally abstracts. by authors from 
delegates. Most of the papers are experimental. 


% 
} 
| 
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The contributions are loosely grouped into four sections, the length of the section headings 
being an indication of the taxonomic difficulties in this field. The first section, “Speed of Work 
and its Relation to Physiological Stress and Systems of Payment’, is largely physiological. This 
Section is composed of items on energy expenditure and working capacity, rates and techniques 
of work, fatigue tests, and a group of papers on heat stress. “Systems of payment’ are barely 
mentioned. Section 2, ‘Adjustment of Work and Working Environment for Older People’, is 
more homogencously grouped round the problems of ageing, with the exception of a stray 
Contribution on Finnish lumberjacks. In §3, ‘Evaluation of Work and Working Environment 
in Ergonomic Terms’, there is @ collection of theoretical and experimental papers, describing 
both industrial and laboratory studies, on problems more ‘molar’ than those treated in the first 
Section. The fourth section, ‘Miscellaneous Papers’, ranges from physiological to social and 
“conomic problems in a way both convincingly miscellaneous and convincingly international. 
The issue concludes with data on the International Ergonomics Association. 

In tho journal Ergonomics, the practice hitherto has been to request and print summaries of 
cach paper in English, French and German. It is particularly unfortunate for English readers 
that this facility has been omitted in the Stockholm number, since five of the papers are in 
German, and three in French. 

As with most conference reports, the diversity of the papers makes any general appraisal 
difficult, although clearly these proceedings will be consulted by persons with a special interest: 
in any of the included topics. Considering this issue as a kind of paperbacked book, the casual 
reader will probably find the price discouraging. 


D. H. HOLDING 


A Review of Experimental Research in Graphology, 1933-1960. By Frrrz A. Fuvoxt- 
Ger, Cuarence A. Tripp and Grorcr H. WEINBERG. Perceptual and Motor 
Skills Monograph Supplement, I-V 12. Pp. 24. $1.50. 


A Table of Values for the Freeman-Tukey Square-root Transformation. By Guratp M. 
Mereprra and Connim C. G. Wona. Same series, I-V 13. Pp. 12. $1.00. 


Tntralist Associations Data for 99 words of the Kent-Rosanoff Word List. By Ernst Z. 
Roraxorr and Esrumr U. Coxr. Psychological Reports Monograph Supplement, 
2-V8. Pp. 12. $1.00. 


Measurements of Association Value (a), Rated Associations (a’') and Scaled Meaningful- 
ness (m’) for the 2100 CVC Combinations of the English Alphabet. By Cuypr BE. 
Nosiz. Same series, 3-V8. Pp. 35. $3.00. 


The above are reprints from the journals of the Southern Universities Press (Missoula, Mon- 
tana, U.S.A.), issued and sold separately as Monograph Supplements: reference to this commend- 
able practice has already been made in this Journal (1961, 52, 307). 

The review of work in graphology is, sensibly, limited to articles of which the authors ‘tried 
to test one or more hypotheses, and not merely to state them and provide rationales’, Just over 
100 studies, in a wide variety of languages, are considered ; many positive findings are reported, 
but the authors call attention to the need—and the scope—for much additional fundamental 
research. — 

The Freeman—Tukey square-root transformation ‘We (fat x+1) is a device for st abilizing 
Variance where this requirement is not met, e.g. (to quote the authors) ‘when raw data are 
counts of the numbers of events occurring in a fixed exposure (in space or time or both)’. Values 
of 4, and of 2, are tabulated for all integers between 0 and 1000. 

Rothkopf and Coke present an analysis of ‘intralist’ associations among words contained in 

© Kent—Rosanoff Word List, the intention being that the data ‘might be generally useful in 

erbal learning studies’. An example is given of the ‘use’ of the table, but this does not show 

©W the information that can be extracted from the table can serve a practical purpose. No 
Teferenge is made to the possibly limited validity of the ‘norms’ on which the analysis is based, 
® Point touched upon by Anne Anastasi, who indeed, in her Psychological Testing (reviewed 
a Where in this issue) describes the Kent—Rosanoff Word List as having fallen into disuse. 
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a ie AS ld 
Rather similar misgivings are aroused by Clyde Noble’s study. The ‘CVC sapiiiearon ote 
which he is concerned are “consonant-vowel-consonant trigrams + he, peop anaona ante 
comparable ‘paralogs’ (nonsense syllables) with the vowel in the middle and the aan 
sonant different from the first. A detailed survey of work on meaningfulness and assc 
value of nonsense syllables is included, the author paying 
Offprints received along with the monograph criticize Nob t : n vitae BEE 
grounds. Detailed comment is outside the scope of a short review, but the Sin a a 
sealed values on this side of the Atlantic will be obvious when one notes that fourth plac 
meaningfulness, following MAN, war and can, is taken by rex, 
ization be said to last? The author rightly calls attention to the 
to such ‘CVC’s’ as nop, or mic, but how can one gauge the 
maintaining a check on “meaningfulness 


: siciss Ss. 
a handsome tribute to ars aoe 
le’s standardization on methodologic 


: rd- 
Again, how long can a standa 
act, : s acerued 
added meaning that has ac as 
reverse process? It would seem 
could become a full-time occupation — 4) gMMoNOFF 


The British Journal of Social and Clinical Psychology. Edited by Micuarn ARGYL 
and Jack Tizarp. London and New York: Cambrid 
Part 1, February, 1962, Pp. 80. 20s. ($3.50), 


It is always a pleasure to welcome 


ge University Press. Vol. |, 


@ new contemporary, the more so on the rare coer 
an addition to the British Psychological Society’s family of journals. The appearance i ava 
Brit. J. Soc. Clin. Psychol. marks the realization of a long-standing project: that it should h 
happened in Jubilee Year is gratifying and appropriate. 1 two 

The present: issue contains cight papers, of which four may be regarded as ‘Clinical’. an =a 
as ‘Social’, while the remaining two (H. J. Eysenck on “Response Set, Authoritarianism ae 
Personality Questionnaires’, and J. K, Wing on “Institutionalism in Mental Hospitals’) pees 
be said to span both fields. All but one come from the South of England, and if in consequet nt 
there is a slight suggestion of in-breeding, this must not be taken as likely to be a Ce aie 
feature. The Editorial Board includes representatives of Australia, the United States anc ays 
U.S.S.R., and (following an explicit statement of editorial policy) p. 2 of the wrapper = ‘in 
‘Contributions will be welcomed from Psychologists of all nationalities, but must be mee 
English’, Apropos of the latter clause it is pleasant to be able to say that on the wholt uch 
papers are eminently readable, with an almost complete absence of the jargon that mars so ™ 
of present-day scientific writing, 

Inevitably there is some unevenness of quality, but all the 
specific hypotheses—very clearly. The same goes for the 
one might question their validity. 


Z —or 
authors state their intentions” ae 
conclusions, even though in ager 

In other words, the approach is commendably empitiee the 
the subject-matter and treatment, for the most part stimulating. Even at this carly west 4 
“new journal’ may be regarded ag having developed its own individuality, Further deta 


ription 1, i fol ' son OFt 
subscription rates, ete., will be found on the inside back cover of this Journal. —. gemEON 


7 aryl 
Productivity. Oxford: Pergamon Press, Six issues per year. Vol. 1, No. 1. Januat. 


February 1962. Pp. 56, Annual subscription rate £3, 10s. or $10. 


It is probably unfair to judge a new journal of th 


—however well conceived—take some time to become effective, and potential contributor ee ° 
to learn the special character which the journal Wishes to adopt. Thus. presumably ve arly 
its infancy, this first issue shows little individuality to distinguish it from the already range 
numerous journals of its type intended for the desk of the business exceutive. The articles 


wv 
i i geme 
from the design of business forms to new developments in lift trucks, and from manag 
succession to the uses of hover trucks. 


mile 
The style is intended for ease of readj 4 an scientific precision and detail. and eit? 
the former is always desirable, the importance of the latter in the field of professional lite 

for managers needs more stress than it currently receives, 

It is to be hoped that this Anglo-American venture, stemming from the College of Pro ee 
Technology, at Ashford, Kent, will develop a somewhat more rigorous style, while retainw"© 
virtues of readability and width of coverage. cs 


508 
‘ sorial police! 
1S type by its first issue since editorial I ve 
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A TWO-FACTOR THEORY OF VIGILANCE* 


By P. D. McCORMACK 
Department of Psychology, University of Manitoba, Canada 


The findings of seven studies on reaction time are related to those of the more conventional 
Vigilance setting, discussed with respect to existing theories of vigilance and integrated within 
an inhibition-motivation framework. 


I. Isvropucrioy 


In vigilance experiments subjects are required to report the occurrence of a 
Sporadically presented near-threshold signal while monitoring displays such as the 
Mackworth Clock Test (Mackworth, 1950) or various simulated radar and sonar 
devices. In such situations, number of signals detected has typically been employed 
as the dependent variable. Should the signal appear sufficiently above threshold to 
enable the subject to detect it consistently, more precise measures of performance 
become available. One of these is response latency or reaction time. Such a measure 
has been employed in a series of experiments, the results of which compare favourably 
With those of the more conventional vigilance setting. The reaction-time findings, 
however, are not consistent with various theories of vigilance. The purpose of the 
Present paper is to point out these inconsistencies as well as to offer an alternative 
theoretical evaluation of the reaction-time data. 


Il. Tu REACTION-TIME EXPERIMENTS 


In each of seven studies the subject’s task was to depress a micro-switch as fast as 
Possible each time light from a 15 W. bulb appeared for 100 msec. through an aperture 
l em. in diameter. The distances separating the subject from the aperture ranged from 
7 to 15 ft. The experiments were conducted under normal daylight illumination 
conditions and the experimenter was located in either a sound-deadened cubicle or 
a separate room. Unless otherwise stated, the intervals between stimuli were 30, 45, 
60, 75 and 90 sec., all subjects experiencing each interval once every 5 min. The 
order in which the stimuli appeared was random. 

Although four of the studies have been reported extensively elsewhere (McCormack, 
1958, 1959, 1960; McCormack & Prysiazniuk, 1961), a brief description of each 
is necessary to enable the reader to note the resemblances between the reaction 


time and vigilance findings. 


Experiment 1 was designed with the purpose of determining whether performance would 
deteriorate over time on task, a phenomenon characteristic of the signal-detection data (MecCor- 
mack, 1958). Such was the case. In addition, reaction time was invariant with length of inter- 
Stimulus interval and showed increasing amounts of improvement following rest periods of 0, 


and 10 min. duration, respectively. 


ae’ portion of the research reported in this paper was supported by a grant-in-aid from the Associate 
mittee on Experimental Psychology of the National Research Council, Canada (Grant APBT-40), 
A Tief account af the author’s theoretical position was presented at the Second Annual Scientific 
Mevting of the Psychonomie Society held at Columbia University, New York, September 1961. 
as Gen, Psych. 53, 4 
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Experiment 2 was performed with the purpose of assessing the relative effects on reaction time 
of providing and withholding knowledge of results of performance (McCormack, 1959). Re- 
action times became progressively longer throughout the session, the slope of the function being 
steeper under a ‘no knowledge’ than under a‘ knowledge of results’ condition. For both treatments 
reaction time was a decreasing function of interstimulus interval length. 7 

Experiment 3 provided a test of the hypothesis that the contradictory findings of the twe 
earlier experiments with respect to interval length were due to the employment of mate subject 
in the former and female subjects in the latter investigation (McCormack, 1960). Ten males an : 
ten females served as subjects in each of two sessions, which were separated by & period of oe 
week. Since reaction time was invariant with length of interstimulus interval in each of 7 
sessions for subjects of both sexes, the hypothesis was rejected. Reaction time increased with 
time on task, the slope of the function not differing reliably for male and female subjects or from 
session to session. f 

In Experiment 4 an assessment was made of the effects on reaction time of three degrees ee 
variability of interstimulus interval (McCormack & Prysiazniuk, 1961). The light appeared on the 
average once per min. but the degree of regularity with which it was presented differed from dey 
to day. In one condition it appeared every 60 sec., in another the standard intervals Wer 
employed, while in the remaining condition the stimuli were separated by 10, 35, 60; 85 se 
110 sec. intervals. As in previous experiments reaction time became progressively longer with 
time on task, the slopes of the functions for the three treatments not differing reliably from one 


-erall 
another. However, the more regular the appearance of the stimulus the faster were the ove ms 
mean reaction times. An invariant molar gerass again observed between reaction time and lengt 
of interstimulus interval. 


Experiment 5 was undertaken with the purpose of re-examining the effects on reaction cog 
of providing and withholding knowledge of results of performance (McCormack, Binding ° 
Ch ylinski, 1961). The first part of the study was a replication of Expt. 2 with twelve male ae 
eight female subjects participating in a 35 min. session on each of two consecutive days- ss 
the ‘knowledge’ condition a red or a green pilot light was illuminated immediately following — 
response. The red light indicated a reaction time which was slower than the previous one whi 
the green light signalled a faster response. These coloured lights were not employed in them 
knowledge’ treatment. In the second part of the experiment, fourteen male and six female 
subjects served in a single 35 min. session under a ‘no knowledge’ condition in which the two 
pilot lights were presented simultaneously following each response. For both of the ‘no knowledge 


treatments reaction times increased with ti «y apgtimulus 
é ith time on task and i +h of inters 
interval. Under the ‘knowledge’ condition, ie inter i 


7 E poth 
. however, perfor sear ined invariant W ith 
task duration and interval length E mance Temas 


The same conditions were em i ~ , a 
ployed in Expt. i ects were 81V 
of the three treatments (McCormack et al. ne ee 


fs ei 1961). Pic ‘toon male and e 
fol jc it er ea om tua er ens ot Bes ne 
= =a e mate 5 and 6 as well as of the highly questionable status of those of BaP at 
asain ts a elsewhere (McCormack & Prysiazniuk, 1961), ae 

ion ’ : e 

increase in reaction. tiene during the gomer fee - jones prevents any sys 

Experiment 7 was designed to study the effects on erformance, if om 7, of the sudde 70! 
duction. of an extraneous stimulus (Gordon, 1961) Min i di ah Deals subjects serv : 
tor 2 Ognin. 08 gach of two consecutive days. One eras fro tenicite oe ved the jntroductio® 
an intense auditory signal following the 30th wath of ~s eenigeon inv) V ioral followin : 
the presentation of this signal although the chan * : pe k. Perfor ee oF bs statistic’) 
dependable. During both sessions, reaction stieons leouldisiay Wer derionstiones 9 invariant 
length of interstimulus interval. increased over time and wer 


en each 
JeveD 
ht ° 


n intro" 


An analysis of the ‘no knowledge’ data of E : : ween reaction 
time and task duration. The ape of this Sie me ae aened aise <a yor it “ 
ene tO experiment, Soe een ecw ee holds up reasona mise? d son ne 
currently being planned with the purpose of determi} ie Foe ee tines whic dane 
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IIL. Tue REACTION-TIME FINDINGS AND THEORIES OF VIGILANCE 


Se er ee ee: 
essa cmmpentis, Thy Hativens wn rai bedian & a 1959)—are comparable in 
Seedibserniailien ¥ . ; nes per er deteriorates progressively throughout a 
knowledg. " 7. i know ledge conditions, shows no systematic change over time when 
‘ tier o results is provided, improves following periods of interpolated rest and 
Only een a a function of or invariant with length of interstimulus interval. 
ier vere : i ia has been presented ina regular fashion do the data of the two 
of signal dete sh reaction time becoming progressively longer, whereas probability 
Revanas OF tka >. invariant with time on task. ee 
reasonably ¢ 2 orementioned similarities, the reaction-time findings should be 
souitiad fe iain with any theory of vigilance which has been devised to 
titeys he signal-detection data. A number of such theoretical models have been 
e osed (Frankmann & Adams, 1960). 
a (1950) has postulated that in the absence of reinforcement of the 
fovea, . anon will accumulate, resulting in a systematic deterioration of per- 
‘ introducti rovision of knowledge of resultsyserves as the reinforcer, while the 
sistent — os oo extraneous stimulus will allow the inhibition to dissipate. Con- 
results ‘ a i spina appeal Ei is the observation that, whenever knowledge of 
With 4 of performance is withheld, reaction times show a progressive lengthening 
Mine an on task (Expts. 1-7). Also accounted for are the findings that reaction 
ig hoc following the presentation of an intense auditory signal (Expt. 7) and 
5 te over time when knowledge of results of performance is provided (Expts. 
a a (1958) and Bakan (1959), like Mackworth, employ the concept of re- 
filien to account for certain of the signal-detection findings. For both, the 
hinge 4 event is the detection of a signal which maintains = of orienting 
While ee fixating or scanning the display. Holland calls these orienting responses’ 
the stinn = prefers the term attentive behaviour ‘ Since in a reaction-time setting 
°pplicabitit oe detected 100% of the time, these theoretical models are of limited 
i "hy to Broadbent (1953, 1958), whenever the task stimuli lose their initial 
Attention 1 become more and more similar to the immediately preceding ones, 
Tonted } will fluctuate and performance will be impeded. When the subject is con- 
Yy stimuli which are irrelevant to the task, as in the case when an ex- 


Vay 9 
taste au, ena is presented, or when knowledge or rest periods are introduced, the 
as Sita regain their initial novelty and performance improves. _Berlyne ( sae) 
w aa the novelty concept into a general theory of attention — ass 
reaction in its present form, is not directly applicable to either the signal detecti 

(19 10n-time findings. Similar to the Broadbent model is one devised by Scott 


the aoe lack of stimulus variation rather than reduced novelty is postulated as 
ho Tminer of performance decrement. The followin 


ig findings are consistent with 
. + Ai —_?" a 
nowt’ Broadbent and Scott models: reaction time increases over time under ‘n 
| é ant throughout a session when knowledge 


dge’ : 

Of y, &e’ treatments (Expts. 1-7), is const ‘ 
m xpts. 1-7), sige ens 

ts of performance is provided (Expts. 5 and 6), and improves following = s 
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of interpolated rest, as well as following the presentation of an extraneous — 
(Expts. 1 and 7). At variance with both theories, however, is the finding ion 
reaction time will become longer over time under a ‘no knowledge’ condition where 
additional stimulation is provided following the elicitation of a response (lxpts. 5 
and 6). 

The most recently elaborated theory of vigilance, and one that has received con- 
siderable experimental attention, is an extension by Baker (1959) of a set of hypo- 
theses put forward earlier by Deese (1955), According to Baker, the subject's 
expectancy is high, hence his performance opti 
perception of the sequence of stimuli. 
of results of performance is provided o 
also postulates that, once the stimulu 
with length of interstimulus interval 
previously discussed which is able to 


mal, when he is allowed an accurate 
Such is presumably the case when knowledge 
r when the stimulus appears regularly. akter 
8 sequence is known, expectancy will increase 
- The Baker model is the only one of those 
account for faster reaction times under — 
ditions of regular stimulus presentation (Expt. 4) as well as following the longe! 
interstimulus intervals (Expts. 2, 5 and 6). Also consistent with the theory are the 
observations that reaction time increases throughout a‘no knowledge’ session oa ont 
1-7) and is constant over time when knowledge of results of performance is provide¢ 
(Expts. 5 and 6). At odds with the expectancy model, however, are the findings that 
reaction time is invariant with interstimulus interval length (Expts, 1, 3-7), and is an 


ata : . : imuli 
Increasing function of time on task under ‘no knowledge conditions where the stimu 


appear regularly (Expt. 4), or when pilot lights are illuminated following each 
response (Expts. 5 and 6). 


2 


IV. AN INHIBITION-MOTIVATION THEORY OF VIGILANCE 


time and signal-detection findings, in conjunction 
count for the latter, reveals numerous gaps between 
For most of the models there are data which ar° 
e with respect to their implications. In illite 
ch that predictions generated from them are oer 
, the author finds it extremely difficult to see how th 


. ce 
ee 00u the most general finding of all, that pet 
deteriorates with time on task under conditions in which knowledge of results 


performance is withheld. For these reasons, an attempt will be made to integrate hs 
a rigorous fashion all of the data obtained in the reaction-time setting only, i7 u 


hope that as more information ig accumulated the theory may be successfully “a 
tended beyond its initial bound 0 


reaction-time findings is presented in Table i. 2 
The observations that reaction time is a linear 
le under ‘no knowledge conditions, but is invari 
— results of performance is provided, Stent 
ment interpretation of the data, Tf it ma 
that knowledge of results reinforce, 
enance of optimal performance, t} 


€ a strong argument for 
Y be assumed, as Mackwort 


ry 
e ecessa: 
es are DI ‘ 
8 whatever responses a f reactio? 


ledge of 
reinforce 
already has, 


‘i nen the temporal course 0 
for the main 
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time under both ‘knowledge’ and ‘no knowledge’ conditions may be accounted for by 
postulating the development of inhibition in the absence of reinforcement of the 
response. This inhibition construct (In) is strikingly similar to that employed by 
Spence (1960) to account for the findings of certain instrumental conditioning data; 
for example, phenomena characteristic of partial reinforcement and extinction 
procedures. 

Table 1. A summary of the reaction-time (RT) findings 


Expt. The time variable The interval variable Miscellaneous findings 

1 Increase in RT No change in RT Decrease in RT following rest periods 

2 Increase in RT Decrease in RT Increase in RT over time less pro- 
nounced in a ‘knowledge’ condition 

3 Increase in RT No change in RT No differences between sexes 

4 Increase in RT No change in RT Faster mean RT under conditions of 


more regular stimulus presentation 
5a and 6a Increase in RT Decrease in RT _ 
(no knowledge and 
Stimulation control) 
5b and 66 No change in RT No change in RT == 


(knowledge) 
id Increase in RT No change in RT Decrease in RT following an auditory 
signal 


The improvement in reaction time, following the sudden and unexpected presenta- 
tion of an extraneous stimulus as well as following periods of interpolated rest, is 
Consistent with the notion that Jn dissipates under such conditions, an assumption 
hot unlike that employed by Pavlov (1927) to account for the recovery of conditioned 
Tesponses following the introduction of extraneous stimuli and rest periods. If it is 
assumed additionally that, under certain as yet unspecifiable conditions, some fraction 
of Jn will dissipate between the presentation of stimuli, this accounts for the 
decreasing function relating reaction time and length of interstimulus interval which 
has been occasionally observed under ‘no knowledge’ treatments. Also consistent with 
this postulate are the findings of the ‘knowledge’ portions of Expts. 5 and 6, where 
reaction time was invariant with both task duration and interval length. 

The relations existing between the inhibition construct and each of the foremen- 
tioned experimental variables may be summarized as follows: 


In = f(t, Ifr, Ve, 1/t, x, ..., 2), 


where f = time on task, 7 = amount of rest, e = intensity of extraneous stimulus, 
¢ = length of interstimulus interval, x, ..., x,, = unknown variables. Note that the 
intervening variable /7 is defined, as the remaining construct will be, in purely quanti- 
tative terms as a mathematical function of certain experimental variables and that 
No mention is made of its possible locus, structure or functioning in the nervous 
System. The author’s preference for this approach is based on the argument that any 
Surplus meaning that might be associated with these added physiological connotations 


es not improve either the integrative or predictive value of the model (Spence, 


1956) 

Since the inhibition postulates are unable to account for the faster overall mean 
TeACtion times observed under conditions in which the stimuli are presented in a 
*elatively regular fashion, a case may be made for a second theoretical construct. 
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Since it is conceivable that variations along a regularity dimension will affect the 
drive level of the subject we will call this second intervening variable D in keeping 
with terminology employed by investigators of motivational phenomena and will 
define it as follows: D = f(1/v, y,, --., y,), Where v = degree of variability of the 
stimulus, ¥;, ..., ¥, = numerous other variables, as yet unknown, which affect pet 
formance by either raising or lowering the subject’s drive level. 

We have now related a number of experimentally manipulable variable 
of two theoretical constructs. The only remaining task is to show how these constructs 
combine with each other to determine performance. Before doing so, it would be 
worth while to include a third intervening variable in order to aeoounk for the large 
differences observed between individuals at the outset of a session. We will call thus 
third construct C, to reflect the influence on reaction time of both innate and prev 
ously acquired characteristics of the organism, and will assume that it operates as ie 
constant throughout the duration of an experimental session. We may now state oe 
way in which our three intervening variables combine in determining performance’ 


s to each 


Reaction time = f(CD-— Ia). 


The above set of postulates successfully accounts for all of the reaction time well 


as the majority of the signal detection findings reported up to the present time. These 
postulates may be summarized briefly in the form of sets of equations which relate & 
number of independent variables to theoretical constructs which in turn are relate 
to each other and then to performance. The theory not only integrates the dat® 
accumulated so far but, of equal importance, is capable of generating prediction 
which are reasonably exact and free from ambiguity. Above all, the model is flexible 
and may be modified from time to time to account for findin, . which are either “ 
variance or neutral with respect to its implications. . 
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GSR CONDITIONING AND PSEUDOCONDITIONING 


By IRENE MARTIN 
Institute of Psychiatry, University of London 


Subjects were placed into conditioning or psoudoconditioning groups, and received one, three, 
or five UCS trials (paired with CS or single). The sequence of the schedule was : ten light stimuli— 
tones (the UCS)—ten light stimuli. Significantly more GSR’s were given to the final light series 
than to the first. Conditioning groups together gave significantly more responses than pseudo- 
conditioning groups during the final lights. However, the effect of different numbers of UCS 
trials was more clear-cut between pseudoconditioning groups. 

Basal skin resistance was significantly lower in all groups following the tones. There was no 
difference between conditioning and pseudoconditioning groups in this measure. Number of 
45R’'s and basal skin resistance were not significantly correlated in the first light series, but 
were highly (negatively) so in the final light series. Autonomic Lability Scores to tone 1 cor- 
related significantly with number of GSR’s to both light series only in the conditioning groups. 
This effect was interpreted as a generalized responsiveness of these groups plusa small facilitatory 
effect from the extent of the S’s response to the tones. 

The results are discussed from two points of view: (i) physiological, and considering how 
various ¢.N.s. levels might affect GSR amplitude and threshold via excitability of spinal 
internuncial neurones, and (ii) within behavioural theories of learning, and considering the 
effect of the UCS upon level of ‘drive’. 


It has frequently been observed in GSR experiments that the introduction of a 
Strong stimulus (UCS), either paired with a weak stimulus (CS) as in classical con- 
ditioning or occurring alone as in pseudoconditioning, is very rapidly followed by an 
increased responsiveness to the CS. The present study undertook to quantify this 
Observation by comparing conditioning and pseudoconditioning procedures in 
matched groups. 

The position of the pseudoconditioning factor within conditioning theory is still 
unclear. Conditioning experiments often include two or three initial UCS trials to 
eliminate ‘sensitized’ subjects, on the assumption that ‘pure’ association is the basic 
factor in conditioning theory and that pseudoconditioning (or sensitization as it is 
sometimes called) is an irrelevant, non-associative factor. From the practical point 
of view alone it is doubtful if such checks are effective or worth while. Commonly 
only two or three UCS trials are given for checking purposes, whereas many more 
may be needed to produce the maximal sensitization effect with certain types of 
responses. Tt has been well demonstrated with eyeblink responses and finger with- 
drawal to shock that a long series of unpaired UCS is capable of facilitating responses 
to the CS (Grant, 1943; Harris, 1941) and this factor is presumably also operating 
when the UCS is paired with the CS as in normal conditioning procedures. It is 
simply the case that in conditioning experiments the two effects—association and 
Sensitization—are confounded. 

This is not to imply that from the theoretical point of view they are necessarily 
Conceptually different. Wickens & Wickens (1942) have argued that the phenomena 
°f pseudoconditioning often closely parallel those of conditioning, and by taking the 
Stimulus generalization hypothesis to a bold extreme they are able to adopt the un- 
®8sailable position that associative elements are present in pseudoconditioning ex- 
Periments, if only by virtue of the similarity of the external environment in which the 
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CS and UCS occur. If this view is correct, the pseudoconditioning anaes pe 
encompassed within the quantitative laws governing generalization gradients. 
the moment such quantitative data are lacking. _— —= 
This kind of interpretation, with its emphasis on associative factors, fo : sige 
traditional Hullian view that habit strength develops with increasing sare sr e 
paired trials—and there is an implicit belief that drive is essentially 7 
conditioning situations. But other authors (Kimble, Mann & Dufort, 1955) i 
postulated that it is increasing drive strength which is reflected in the rising ce 
tion curve. Their evidence (although unconfirmed by Goodrich, Ross & W ry it 
1957) is that there was very little difference in acquisition curves of conditione il 
blink responses between a group regularly given paired trials, and two other a of 
in which the UCS was presented singly on a number of trials. Yet a third ee it 
pseudoconditioning, proposed by more physiologically oriented workers, is gor 
arises through sensitization in the true physiological sense, ice, through a anne 
in neural response thresholds (Davis, 1930; Hagbarth & Kugelberg, 1958). This bg vol: 
too, has its opponents who offer contrary evidence (Grant, 1943). With this mu 
confirmed findings, it would seem parti¢ 


that of Davis (1930) seems the 
based on GSR experiments. Davis found that GSR facilitation was related to 
effect of the UCS upon basa 
demonstrated that basal lev. 
under certain conditions ( 
and an interpretation offe; 
peripherally located, 


The major aims of this ex 
the facilitative effect of conditi 


matched pair receiving 1, 3, or 5 UCS trials 
occurring singly for pseudoconditioning) 
assessed by comparing GSR’s given to t 


one 
WO series of light stimuli, one before sy tet 
after the UCS tones. The second major ai ) 


works; they were unacquainted with psycho 
Apparatus. The galvanometer Consists of 
directly proportional to changes in apparent, ; 
employed in two pairs, in the form of an electr, r 
equilibrium but which is disturbed by change: 
comprise a high input resistance long-tailed pair, R- 


"e 
ich 
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The electrode system proposed by Malmo & Davis (1961) was adopted; this employs three 
silver-silver chloride electrodes, of which two are reference electrodes and attached to the volar 
surface of the forearm (resistance checks are made to ensure a reading of below 5K between 
them) and the third is the active electrode (in this case 1} x 1 em.) and attached to the left palm. 
These silver-silver chloride electrodes were used in conjunction with a 1% NaCl electrolytic 
solution. 

The subjects were seated in a dimly lit, sound-proof room. The experimenter and 
apparatus were in an adjoining room. An intereommunication system between the rooms made 
it possible to monitor the records for movements, sighs, and other artefacts. 

Procedure. The S’s were assigned to the six experimental groups on the basis of two factors: 
(i) the number of GSR’s given to the first series of light stimuli, and (ii) basal skin resistance 
during this period. Thus the six groups were matched for these two measures. 

The subject was seated comfortably before a screen (20 x 18 in.) in which was fixed a small red 
light (the Cs) provided by a 6V., 0:'3amp. bulb. The UCS—a tone of 980 cye./sec., 110 db. 
approximately half-second in duration—was delivered through headphones. The electrodes were 
attached to the subject and assurances given that no shocks would occur. He was requested to 
keep his eyes open all the time, and simply told that light and tone stimuli would be given to him 
and that all he had to do was to remain as still and relaxed as possible. 

After a few minutes rest, a series of ten light stimuli, each 5 sec. in duration, was presented at 
irregular intervals ranging from 15 to 45 sec. The tones (1, 3, or 5 in number) were then given 
at 45-60 sec. intervals, singly in the case of pseudoconditioning groups, and paired with the light 
Stimuli in conditioning groups (both stimuli terminating simultaneously). After an interval of 
“pproximately 40-50 sec. following the last tone, the final series of ten light stimuli was given 
to the subject, also at irregular intervals. Thus the arrangement of the groups was as follows: 


N Conditioning 
Group 1C 19 1 paired trial 
(light + tone) 


10 light stinowlt 3 paired trials | 10 light stimuli 


xroup 3 C 19 
5 paired trials 


Group 5 C 18 


Pseudoconditioning 


1 | tone 


Group 1PsC 19 
(unpaired) 10 light stimuli 


Group 3 PsC 19} 10 light stimuli |: 
Group 5 PsC 18] 5 


RESULTS 


Five measures were obtained from the skin-resistance records of all subjects. The 
first two were counts of responses occurring (i) to the first series of lights, and (ii) to 
the final series of lights. To qualify as a response, a deflexion of greater than 1K 
must occur within 5 sec. of the light onset. This criterion was selected since the 
CS-UCS interval was 5 sec. in the conditioning groups, and any lengthier criterion 
might have included incidental ‘spontaneous’ responses. The next two measures 
were of mean basal skin resistance during the first and final light series. These read- 
ings were obtained from the ten pre-stimulus (light) readings of skin resistance, and 
transformed into log scores. The fifth measure was an autonomic lability score based 
°n reactions to the tones (Lacey, 1956). 

Table 1 shows the results of the analysis of variance on responses to the pre- and 
Post-tones light series (measures (i) and (ii)). The between-groups variance is, of 
COUrge, non-significant, since the groups were equated on the number of responses 
8lVen to the first light series. The increase in responses from the first to the final light 
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series is highly significant, and presumably reflects some process of ee 
groups x trials variance is also significant, and a further analysis of this conuh be 
means of ‘¢’ tests gives the results shown in Table 2. There is clearly a great er poe 
effectiveness from paired light-tone trials than from unpaired tone trials. This brea a 
down of results also shows that three and five pseudoconditioning tones are een 
effective than one in facilitating responses to light; and, to a less significant extent, 
five pairings of light-tone are more effective than one. 


Table 1. Analysis of variance on GSR’s to light series (pre- and post-tones) 
Main effects 


DF. Ss. M.S.V. Yo P 
Between groups 5 58-49 11-698 0-746 a 
Between light series (pre- and 1 110-04 110-04 37-026 <0" 
Ppost-tones) 
Interactions 
Groups x series 5 67-42 4587 0 < “e 
Between people within groups 106 1662-39 5277 < 0-0 
Residual 106 315-05 —_ ee 
Total 223 2213-39 
Table 2. ‘t tests carried out on A|V in Table 1 
(All ‘t’s between groups’, final light series.) 
Between: 3 conditioning groups and 3 pseudoconditioning F 
groups (final light series) ‘0? = 4-6532 <0-01 
Between: Group 5 PC and group 3 PC ‘t? = 0-6858 N.S. 


Group 5 PC and group 1 PC ee. = 2-8204 <0-01 
Group 3 PC and group 1 PC = 


‘t= 21649 — < 0-05 

Between: Group 5 C and group 3C ‘t? = 08198 NS. 
Group 5 C and group 1G ‘? = 2.3048 < 0:05 

Group 3 C and group 1C ‘t? = 1-506 N.S. 


* Groups 5 PC, 3 PC, and 1 PC received 5, 3, and 1 pseudoconditioning trial, respectively: 
5 C, 3 C, and 1 C received 5, 3, and 1 conditioning trial, respectively. 


Table 3 gives the results from 


significantly lower level of skin r 
and in this case no differentia] 


Sy 


: ae ne 
esistance following both paired and unpait wae | 


x ac 
Band was produced by excessive T© ee? ie 
to the tone, for the second significant correlation was, unexpectedly, bet™ fire 


er the 
autonomic lability score to tone 1, and the number of responses given t° 
series of lights, i.e. prior to auditory stimulation, 
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Two other correlations of interest were calculated: one between basal skin resist- 
ance and number of responses during the first light series, where = — 0-14.08 (N.S.) 
and the second between basal skin resistance and number of responses during the 
final light series, where r = —0-5249 (significant at the 1 % level). Apparently, any ot 
these experimental conditions, it is only after the UCS tones that level of basal skin 
resistance significantly affects response probability to the lights. 


Table 3. Analysis of variance on basal skin resistance during light 
series (pre- and post-tones) 


D.P. Bis, M.S.Y. F 
Main effects . , 
Between groups 5 0-906345 0-181269 0-989 N.S 
Between light series (pre- and post-tones) 1 0-141002 0-141002 11-728 <0-01 
Interactions 
Groups x light si 5 0-041810 0-008362 0-696 N.S. 
Between people within groups 106 ; 0-183261 15-243 <001 
Residual 106 0-012023 — — 
Total 223 = .21-789197 


Table 4. Correlations between autonomic lability scores and number 
of GSR’s given to light stimuli 
A.L.S. with number of GSR’s: Ist light series 
r Pi 


All pseudoconditioning groups (tone 1) —0-2186 N.S. 


All conditioning groups (tone 1) —0:3121 <0-05 
Groups 3 PC and 5 PC (tone 3) —0-0649 N.S. 
—0-:1780 N.S. 


Groups 3 C and 5 C (tone 3) 

A.L.S. with number of GSR'’s to final light series 
All pseudoconditioning groups (tone 1) — 0-2084 N.S. 
All conditioning groups (tone 1) —0-4937  <0-01 
Groups 3 PC and 5 PC (tone 3) —0-0616 N.S. 
Groups 3 C and 5 C (tone 3) —0-2112 N.S. 


Discussion 


The findings are clear in showing that the probability of occurrence of a GSR to a 
weak stimulus is increased after several intense stimuli, and that this effect is 
associated with a reduction in basal skin resistance. These results supplement Davis's 
(1930) data on facilitation, which were expressed in terms of increased amplitude of 
response and also associated with a lowered skin resistance to the tones. At that time 
he offered a tentative explanation of the inter-relationships based on the facts of 
electrotonus (the polarization of cell membranes when a direct current is passed 
through them), and tended to favour the notion that the effector organ might play 
an important part in facilitatory effects. In a later study (Davis et al. 1955) the 
®uthors suggest that in a state of, for example, positive electrotonus, apparent tissue 
resistance is increased, the stimulus threshold is raised, and the electrical responses 
When they do occur are larger. 

But although GSR characteristics sometimes depend closely upon the state of the 
Skin tissues prior to the application of the stimulus, there are a number of experi- 
mental conditions where these relationships are not clear. In the present experiment 
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the number of GSR’s is clearly and significantly related to basal skin sae 
during the final light series and not during the first. Physiological au a nd it 
the view that threshold changes can occur at many sites within the ind rs ae 
seems unlikely that change in peripheral membrane permeability is the only fac 
responsible for alterations in response threshold. weit 
There is unfortunately no direct experimental evidence on the state of the sv ne 
elands, or of other parts of the autonomic nervous system during these cee “ 
conditions, on which physiological argument could be based. The most relevant 4@ d 
are probably those provided by Wang (1957, 1958), whose experimental work oe : 
reviews indicate that the GSR is mediated by a number of facilitatory and ciseneng' sl 
influences operating at different levels within the c.x.s. But it ought perhaps #0 4 
emphasized that his experimental conditions and methods (electrical stimulation 0 
lesions) were very different from those commonly employed in psychological a 
ments, and they suffer from the basic disadvantage that they were not made un¢ 
normally occurring physiological conditions. here 
Hagbarth & Kugelberg (1958) maintain that it is only in intact organisms, W pa 
the spinal reflex centre is subjected to the influence of the normally fonstion 
brain, that the plasticity of reflex functions becomes evident and can best be igo 
These plastic properties cannot be accounted for by spinal function alone: saa 
depend instead upon cerebral outflows which can adjust the excitability of sp! ab 
reflex centres. ‘Evidently, a sensory block, evoked by habituation, may be sili ne 
by the sensitization process, which strives to increase the excitability ang : 
spinal reflex centre.’ Wang essentially agrees with this position, In the cas¢ © from) 
GSR he believes that excitatory and inhibitory impulses from the periphery and aie 
the suprasegmental nervous structures act on the preganglionic sympatheti¢ pee ; 
motor neurones through the intermediary of the internuncial pool in the sping) ae. 
and that the algebraic sum of such influences is directly reflected in GSR amplify 
It seems a short step to the inference that GSR sensitization may similarly 
determined at spinal levels, : aered 
Aside from physiological speculation, the present findings can also be cons view 
within Current psychological learning theories, They are compatible with a at 
that conditioning and pseudoconditioning effects simply differ quantitatively os of 
it is surprising (in view of what we know of gradient slopes and the import”. ots 


CS-UCS temporal contiguity) that the pseudoconditioning and conditioning ® 
are so similar if an explanation is consi 


: p. 
? dered in terms of stimulus generalization ep 
An hypothesis based on changes in drive strength would seem more in line 10° 
current thought, e.g. Spence (1956) on the ‘hypothetical emotional resP°?*” ead 
duced by the UCS. It could well be that such a response occurs initially a8 wides on8® 
autonomic activation and sensitization, perhaps involving a lowering © ea of 
thresholds, and that it subsequently habituates, The function relating num” ont 
UCS trials to autonomic activation and facilitation is not yet known: the P “cP 
pseudoconditioning data, which show a clear effect due to different numbers © 08? 
trials, represent a beginning in this directio 
eventually reaches a maximum following 


js 10 i 
n. It would be predicted that this © sree 
occurs. The inference from this is that ‘dri 


whi jo? ef 
ch a decremental (adaptat# or) do 
not remain constant throughout a stimul 


Aaa c 
ve’ (or some allied activating 1 
US series, 
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Superimposed upon these changing facilitatory and adaptive effects is the addi- 
tional factor of habit produced by pairing the CS with UCS. However, the effect of 
1, 3, or 5 paired trials upon extinction is not a very distinct one—a finding which 
offers little support to the view that habit strength is a direct function of the 
number of paired trials. 

Finally, the data obtained from the autonomic lability scores show that reactivity 
to tone 1 and responsiveness to both series of lights is significantly correlated in the 


Conditioning groups. This would seem to imply a general factor of responsiveness to 


tones and lights, supplemented, perhaps, by a small facilitatory effect produced by 
the extent of the §’s response to the tones, since the correlation increases from 
— 0-312 (first series) to — 0-493 (last series)—see Table 4. 


The writer is indebted to the Bethlem Royal Hospital and the Maudsley Hospital 
Research Committee for a grant which made this study possible. 
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RELEVANCE AND CATEGORY SCALES OF JUDGEMENT 


. By ROBERT S. DAVIDON 
Bryn Mawr College 


Once adaptation levels had been established in category judgements of the height and lightness 
of a series of grey blocks, @ tall, light block was introduced, and presented with each of the 
series. Half of the subjects were instructed to reject any block which was lighter than it, and 
half to reject only those taller. After each decision both groups categorized height and lightness 


as before. Shifts in scales of judgement were associated with differences in the relevant attributes 


of the standard. 


I. Iyrropuction 


Very tall or short, dark or very light-skinned, a man before us can be categorized 
reliably and with ease—yet categories may change. Noting that he is exceptional in 
height or pigmentation may affect the range to which one applies an extreme de- 
scriptive category, and may influence whom one henceforth classifies as medium. It is 
difficult to conceive, however, of this meeting with one person—with his thousands of 
different physical and behavioural characteristics—influencing untold numbers of 
subjective scales of judgement within the single observer. Perhaps the effects of each 
instance upon the observer's categories of relative judgement are not absolute for 
each variable, but are limited by a selective process. 

Can it be demonstrated that some but not all of an object’s attributes have effects 
on category scales of judgement? If so, what determines whether or not an effect 
occurs, which attributes of the perceived object have lasting consequences, and the 


degree to which each scale is affected ? ; 
Tn the laboratory the study of scales of judgements has been quantified and in some 


Ways made more simple. Brass weights, pure tones, or paper rectangles have been 
judged more often than men, and usually the items of the series have been varied in 
but a single dimension. The typical value of each category of the scale of judgement 
has been accurately predicted from the magnitude of the items presented, one by 
one, and from the value of the background (Helson, 1947; Michels & Helson, 1949; 
Michels, 1953; Michels & Doser, 1955). In these studies responses were almost 
entirely a function of stimuli and background; there was little ‘residual’ variability, 
attributable to past experience and other inner determinants. Some effects of 
previous experiences (Nash, 1950) and personal factors (Ball, 1953) have been 
studied, but the ‘yesidual’ has been conceived in terms of states of the organism, 
essentially cumulative, rather than in the language of active processes. The relativity 
of judgement has been stressed, but the observer’s reaction seems to be merely a 
prodigious compilation of weighted averages, nearly as quick as a computer. 

_ Ina lifted-weight experiment, Brown (1953) demonstrated that the way an object 
18 identified or classified is critical. A relatively heavy tray, introduced during a series 
a judgements had no regular effect upon the categories, although an object of 
exactly the aane weight and similar to those in the series did have a marked effect 


when introduced at the same times as the tray. ‘The anchor, to be effective, must be 
24 Gen. Psych. 53, 4 
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perceived as a member of the same class of objects as the other weights and as having 
the attribute being judged by O. One factor... which influences the manner in which 
the stimulus-object is perceived is the dimension of similarity...’ (p. 210). 

The anchor introduced in Brown’s experiment had less of an influence when it was 
not judged directly than when it was categorized in the same way as the weights in 
the series. The effect of this variable and that of object similiarity can both be 
attributed to a single variable, conceived relevance. For the requirements of the 
task a tray was less relevant than a weight; and when no weight j udgement was 
required the anchor weight was isolated from the others in the series—to a degree or 
for some subjects it was irrelevant. F 

What are the essentials of an experiment to verify that in such tasks there 18 
selectivity based on relevance, conceived as an activity of the observer rather than @ 
direct function of the stimuli? The objects of the series must vary in two or more 
dimensions or characteristics, at least two of which are judged. After adaptation 

evels have been established a new object (anchor) is introduced, under conditions 17 
which it may or may not be considered relevant to the series being categorized. ; 
highly similar anchor is used, and it is not judged, but there must be evidence that it 
is observed. All subjects are exposed to the same objects and anchor in the same 
order and the same place, while a difference in relevance is induced by instructions: 
or by a secondary task which introduces no changes in the visual field. 

There are three bases for predicting what should occur, each with different oo 
sequences; (1) If category judgements are completely determined by the magnitudes 
of all similar objects observed and by the background, when an anchor is intro? se 
there should be a shift for each of the dimensions judged, the degree of shift depending 
upon the magnitude of the particular attribute of the anchor and the number ° 
times it has been presented. (2) If subjects with one ‘set’ tend to conceive oe 
dimension of the anchor as relevant, while those with another are more cognizant : 
the other dimension, the same anchor should produce different shifts for the 3 

groups. (3) Finally, if judgements are influenced only by items identified as saree 
the series, a non-judged object should have no effect on any subjective scales; uel 
than that attributable to a small change in background. The second of thes¢ state 
ments is the primary hypothesis of this study. ne 

Jt is hypothesized that during a series of multi-dimensional judgements th 
repeated observation of a similar object of an extreme magnitude does not neces 
influence an observer's relative scales of judgement; presumably when it has a 
effect it has not been conceived as relevant. One attribute of the object can lea ere 
shift in a category scale, while another of the same object has little or no effect. _ pt 
is not determined by the physical characteristics of the object, for in @ ee 
observer the results can be reversed. The relevance of a dimension can be oxPh 
mentally manipulated and predicted by altering instructions and supplementary = 


Se 


II. Mernop 


«ag cor” 
Subjects. The subjects were twenty-eight British Naval Ratings who were participa qpe 
currently in a number of other experiments at the Applied Psychology Research ao 
four to six subjects available for a given 2-week period were always in the game exp? 
group. Typically their manner of judgement was quick rather than contemplative. 
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Apparatus. The stimuli were fifty thin, rectangular blocks, five each of ten different heights in 
equal intervals from 5 to 12} in. There were ten widths, five of each width from 2 to 5 in. 
Moreover, each block was covered with one of ten selected shades of grey paper, from near white 
to near black. The ten shades of grey were selected from thirty produced by the Mitchell 
Colour Card Co., London, England. Their percentage reflectances were: 4:8, 6-5, 9-2, 20, 26, 33, 
42, 48, 58 and 78. The combinations of height, width and lightness were systematically ordered so 
that there was no correlation between them. Prior to presentation the blocks were kept upright 
and in order in five trays, shielded from the subject’s view. In a tray each height, width, and 
lightness was represented once. The order within the tray was randomly determined, but was the 
same for each subject. The blocks were presented on a sloping, four-foot-square, light-yellow 
background, each block dropping from a slot at the top of the background and coming to rest on @ 
Special catch below and to the right of the centre. The rotating catch that held the block was 
connected to a lever in front of subject, so that he could drop it at the end of the trial either into a 
bin on the left or one on the right. A magnet was positioned on the back of the board to hold a 
Standard block in place during the second part of the experiment. The standard was 12 x 443 in. 
With a light surface (reflectance: 71%). The standard was held so that the bottom of it was 
horizontally aligned with the top of the comparison stimuli. The standard and comparison were at 
least 2 in. apart, with the centre of the board between. An interval timer operated a buzzer 
during the paced trials, warning subject of each new trial, and it operated a light indicating to # 
when the next block was to be released. A chin rest was used to maintain a constant viewing 
distance of 24 in. 

Procedure. Subject was instructed that this was a test ‘to learn how quickly and how well men 
can be trained to identify unfamiliar targets’. He was asked to call out whether each block was 
very tall, tall, medium height, short or very short; and whether it was very light, light, medium 
Srey, dark or very dark. The order of the variables in the instructions indicated which judge- 
Ment was to come first, and subject was to judge in that order. Half the subjects judged 
height first, and half lightness first. During the instructions one block was presented when the 
Warning buzzer was demonstrated, and two additional blocks were shown while # repeated the 
Possible categories of judgement twice more, Subject was not asked to respond on these four 
trials, although sometimes responses were volunteered. The differences in height, width and 
lightness of the first four blocks provided an introduction to the nature of variation to be 
expected, The repetitions of the categories were sufficient for most subjects to learn them, with 
only an occasional question or prompting during the practice trials that followed. Subject was 
told to take as long as he needed to make the judgements during the first session, and the next 
block was presented as soon as he had disposed of the preceding one. Three trays (thirty blocks) 
Were used in this session, during which categories and the order of response were established, and 
Subject was introduced to the full range of stimulus differences. The responses for this session 
were recorded, but as practice to establish consistency they were not included in the main analysis. 
At the second session subject was told that the blocks would come at regular intervals (11 sec), 
and was assured that he would still have plenty of time to respond. Six sessions followed on 
different days, with five trays presented on each day in a different sequence. Three sessions were 
conducted under the first condition, to establish an adaptation level and scale of judgement. 

Then a new task was introduced, to accompany and precede the familiar one on each trial. 
Subject was instructed to compare each block to the standard before judging height and light- 
ness, and if it were taller (lighter) than the standard to say ‘reject’, to make his two category 
judgements as before, and to dispose of it in the left bin. If it were the same height (lightness) or 
less (darker), to say ‘accept’, call out its height and lightness, and dispose of it in the right bin. 
For half the subjects height was the basis for the accept—reject decision and for half lightness, 
With order of judgement balanced. Three series, each on a different day, were given with the 
Standard present. All subjects were exposed to exactly the same stimuli, in the same order, 
under uniform conditions of lighting, background and pacing. Only the basis of relevance for the 
‘upplementary task was varied. No direct judgement of the standard block was required. 

Scoring. The frequency with which subject responded with each of the five judgement cate- 

ries for each of the stimulus values was determined. There were fifteen height judgements for 

Sch value in the initial part and fifteen in the second, and the same number for lightness. The 

Subjects shift score for a stimulus value was obtained by subtracting each category of the 

“uMUlative frequency distribution after the standard was introduced from that of the initial 

distribution, and selecting the maximum absolute difference as the score (Saltzinger, 1956). 
94.2 
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In the example illustrated (Table 1), the shift score is —4. The negative value indicates a shift 
away from the tall standard, an increase in the frequency of a lower category of response. ; 

Of the ten stimulus values presented during the experiment, only the eight int ermediate ones 
were used in the analysis of the data. Subjects who had consistently classified the lowest value 
as very short or very dark could not possibly shift in the predicted direction. Similarly, a subject 
who initially always applied the highest category to the stimulus at the top of the scale could not 
shift upward, away from the standard as might be predicted. 


Table 1. Enumeration and cumulative frequencies of a subject's judgements of 
blocks of a given height, to illustrate shift 


Judgements 


— 


Very short Short Medium Tall Very tall 


F. Cum.f. F. Cumf. F. Cum.f. FF. Cum.f. F. Cum f. 


Series I 0 0 0 0 1 1 9 10 5 1b 
Series II 0 0 0 0 0 0 4 14 1 1B 
Difference in cum. f. 0 0 +1 -—4 0 


F., frequency; Cum. f., cumulative frequency. 


III. Resuttrs 


The subjects for whom the height of the standard (anchor) was made relevant in 
the secondary task demonstrated a greater shift in category judgements of helg: al 
than did the subjects for whom it was not (Fig. 1). The shift was negative, indicating 
an increase in adaptation level. The differences between groups in total shift scores: 
matched for heights, were significant (P < 0-02) using Wilcoxen’s test for pare 
replicates. The differences in shift for the two taller stimuli were small, but for thos? 
more removed from the anchor—10 in. and shorter—there were consistent di pore 
ences between groups in the effects of the anchor upon scales of height judgement: 
Kight of the fourteen subjects in the relevant group demonstrated consistent shi 
for all or nearly all of the heights, while only two of the fourteen in the Jess-relevan 
group give similar shifts. The criterion of consistency for this classification was - a 
least six negative shift scores for the different heights, and not more tha? Oo 
positive one. 

For lightness judgements the difference between groups in shift scores was 
significant (P < 0-01). As indicated in Fig. 2, there is evidence that eve? the 
relevant group shifted its categories of judgement for stimuli near the standa” "its 
that degree of relevance influenced the extent of the effect rather than simply 8 
presence or absence. Seven subjects in the relevant group displayed consistent _ e 
in lightness categories, applying the same criterion as for height, while four shifte 
the less-relevant group. anil 

Considering both groups of subjects, there were fourteen who revealed oo 
shifts in judgement on one judged variable and not on the other, twelve om "phos? 
shifted as had been predicted from the relevance of the secondary task. Five 0 vjent 
in the height-relevant groups shifted consistently only in their height judge” dae’ 
and seven in the lightness-relevant group shifted only in their lightnes> ‘pent 
ments. There were, in addition, three subjects who shifted consistently in ju ge 


of both variables. 


also 
Jess” 


Relevance and category scales of judgement 377 


The groups of subjects were not random samples, and differences between groups 
of four to six sub jects who participated at one time were confounded with treatment 
differences. For this reason subjects shift scores have been presented as basic data, 
rather than the sums of the frequencies of each category of response. 

In the accept-reject task the differences in height and lightness between the 
standard and the stimuli within the series were discriminated accurately more than 
90% of the time, and there was no significant association between subjects’ errors and 


shift scores. 
at 


Hel i 
0 


i) 
is) 
T 


Mean shift sc 


si of 10 103 14 65 9 20 26 33 42 48 58 
ight (in.) Lightness (°o reflectance) 


Fig. 1 Fig. 2 


ments. Mean shift scores are indicated for each group of fourteen 


subjects for blocks of the given heights. Values for the group for whom height was relevant in 
the secondary task for accepting or rejecting each block are designated ‘relevant’, and the 
height shift scores for the group for whom lightness was the basis for each decision are desig- 
nated ‘less relevant’. The height of the standard was 12in. Shifts for the extreme height 
values (5 and 12 in.) are not included. O—O less relevant; @—@ relevant. 

Fig. 2. Shifts in lightness judgements. Mean shift scores are indicated for each group of 
fourteen subjects for blocks of the given reflectance values. Means for the group for whom 
lightness was relevant in the secondary task for accepting or rejecting each block are designated 
‘rolevant’, and the lightness shift scores for the group for whom height was the basis for each 
decision are labelled ‘less relevant’. The standard had a reflectance value of 71%. Shifts for the 
extreme lightness values (4:8 and 78 %) are not included. O—O less relevant; @— @ relevant. 


Fig. 1. Shifts in height judge’ 


No general effect of the order in which subjects judged height and lightness was 
reliably demonstrated, but for the two lightest rectangles of the series there were 
much greater shifts when lightness was judged first, immediately after the com- 
parison with the standard. Because of the high variability both in initial categories 
of response and in shift scores, further evidence is required to distinguish the effects 
of sequence in multi-dimensional judgement. 


IV. Discussion 
that persons’ scales of judgement change and that these 
nts of the processes by which category 
Stevens (1958), and neither is sufficient. 
th each of a class of stimulus 


- he evidence is clear perso 
anges are predictable. Two simplified accou 
Scales are modified have been distinguished by 
NE refers to a direct modification of asensory system wi 
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events, a cumulative adaptation which automatically changes the perceived —— 
ships between subsequent similar stimuli. The other attributes the change to co 
semanti¢ variation, to mercurial changes in arbitrary labels, not essentially relate’ 
to perception or to underlying “psychological continua’, ; _ 
In the present experiment, as in certain studies by Helson and associates (He an 
Blake, Mouton & Olmstead, 1956; Helson, Dworkin & Michels, 1956), the shifts rm 
the scale of judgements cannot be attributed to a specifiable change in Lege ih 
state or level of functioning which has been a direct function of excitation. The “ 
that the same standard against the same background produced only a shift in heig 2 
judgements in one subject and only a shift in lightness judgements in another canno’ 
readily be explained in terms of electrochemical states of the visual mechanism. | ; 
To recognize that conceptualizing is involved, however, that there is a classificatio 
or coding process, is not to deny that such changes are relevant to fundament@ 
issues in the study of perception. aeaiil 
It is proposed that in perceiving and identifying the same object on are : 
occasions its many attributes are not equally prominent. As context and pe 
concept-structure of the individual change the subject's relative responsiveness tot “ i 
different characteristics of the object is modified, Figuratively speaking, in eo 
context the height of the object may be one of its most distinct characteristics, aa e 
another it may be almost lost among hundreds of qualities. The object is percelve® 
differently. This is more than a mere change in tag. ste | 
In the present experiment by changing the context—the relevance of the anchor | 
the judgemental task—a differ 
by some subjects, a difference reflected in modified categori 
not itself judged, for one grou j 
member of the series, but it Ww 
of each block in the series was 
the other group whose lightnes 
characteristic of both the ane 
A contrast or repulsion effect ( 
rather than assimilation ag repor 


V. Summary of | 

. : gcales f 

To verify a selective process in the evolution of an observer’s category 0 
judgement, all subjects repeatedly judged 


: : 3 of each d 
both the height and lightnes tablish? 
fifty rectangles under two conditions. In the first, all of the 28 subjects 
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Sac nicl levels and consistent category responses for each of the variables under 
= ‘ ene while in the second part of the experiment a standard (anchor) 
we —?—" and each group of fourteen subjects was given a different supple- 
Fs eee oak One group was instructed to compare each block to the standard and 
ae te reject it on the basis of its height, as well as to categorize the stimuli as 

- For the other group the accept—reject decisions were based on the light- 
hess of the standard. The supplementary task tended to make one characteristic 
rg standard salient more relevant, without producing a change in the visual 

eld. 

It was demonstrated that repeatedly observing a similar object of extreme magni- 
tude does not necessarily produce a shift in the judgemental scale, for many sub- 
Jects categories did not shift significantly in the second part of the experiment. 
an were significant differences in shift scores between the two groups. Subjects 
er Chae aie eeata a te tener Oe accrue 

. ig anchor was more 
relevant tended to shift only in lightness judgements. 
_ Whether or not an observed object had an effect upon the individual’s scale of 
Judgement, and which of its attributes was effective, were both a function of its 


relevance within the task. 


; The study was conducted while the author was a Visiting Fellow at the Applied 
Psychology Research Unit, Medical Research Council, Cambridge, England, during 
the tenure of a Special Research Fellowship granted by the National Institute of 
Mental Health, U.S. Public Health Service. The assistance of Mr Donald E. Broad- 
bent, who made this study possible, is gratefully acknowledged. Thanks are due to 


Mr C. J. Deane who constructed the apparatus. 
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OGNITIVE CONTROLS OF ATTENTION AND INHIBITION: 
A STUDY OF INDIVIDUAL CONSISTENCIES* 


By RILEY W. GARDNER axnp ROBERT I. LONG 


The Menninger Foundation 


Resul - 
aoe of a previous study (Gardner, 1961) suggested that independent principles of cognitive 
are involved in (a) extensiveness and (b) selectiveness of attention deployment. The 


present tees . . . 
even wi st udy extends these results by demonstrating that differential predictions can be made 
Sie pe criterion scores for the two control principles are obtained from a single set of judge- 

8. It is also shown that individual differences in selective attention can be observed whether 


compolling irr s i 
tad we irrelevant stimuli enclose, are enclosed by, or are interpolated among relevant stimuli, 
a ais Te SE RERS a . hibits, . ? 

two forms of inhibition—extensiveness of scanning and inhibition of irrelevant motoric 


responses 
Ponses—inay be associated. 


I. InrropucTIoN 
individual : ; demonstrated that two na, anene dimensions of 
ene te, consistency in attentional behaviour are related in predictably different 
originally he experiencing of two types of illusions. One of these dimensions aa 
scanning oo of as a cognitive control principle concerning extensiveness of 
Soares | tardner, Holzman, Klein, Linton & Spence, A (1961) used 

= magnitude scores for judgements of plain circular ¢ isks to represent this 
n. Following Piaget, whose extensive studies of relations between attention 


: a _ and apparent magnitude are summarized ina senantd monograph (Piaget, 
°xtengi ardner assumed that these apparent magnitude scores were correlates of 
Active veness of scanning, with the extensive scanner coat a consistent counter- 
tion 9 _ipbroach resulting in minimal ‘error of the standard’, i.e. minimal overestima- 

he constant stimulus, which Piaget attributes to the repetition of centrations 


Upon ; ; 
ie during judgement. (In Giardner’s study, as n the present one, each look at, 
d was operationally defined as one ‘centration’.) Gardner & Long (1962) 


Tee, 
e : : 2 ner 
Sten confirmed the hypothesized negative ecilatrenestiy babernet SOE RNAS OE 
Ting (e.g. in the form of number of centrations on standard and comparison 


Sti : : . i 
; “muli) and the apparent meee disks and provided clear evidence of 
1yj pe = s of scanning per Se. Their findings made pos- 


dual . . 
a consistencies in extensivenes 
a Nana precise evaluation of relations between field articulation and extensive- 
ey of Scanning 
ar . . 
Vests — & Long (1962) also foun! 
limit, Telated to ratings of ‘gener 
Shannetii to temporal delay but im ne 
oe io es OF I canauaionl (cack GF W 
Oto; UgS of impulse express!O oo ratings were based on Tarohaaaks. "Teall printer 


TIC ay 

& express; ; ‘ < 
Pols, Pression of impulses). T also related to duration of scanning Rorschach 
onses. In addition, the Rorschach protocols of 


han those of limited scanners in indications of 


National Institute of Mental Health, 
er Murphy for a helpful reading of a 


Gardner (1961) recently 


eness of scanning in size estimation 
the psychoanalytic sense, which is 


cludes all cognitive transformations or patterned 
hich implies inhibition of immediate, 


d that extensiv 
alized delay’ in 


2454 from the 


M 
ant ‘to Dr Gardn 


: tigation w: d by 
Tag, — St gation was supported D) : 
ft of (tes Public Health Service. We 87° indebte 
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either of two defence mechanisms, each of which has special implications for the 
inhibition of impulse expression: isolation, apparently leading to obsessive indecision, 
and projection, apparently leading to suspicious cautiousness. The two defence ratings 
were not significantly associated. In another recent study of ‘ generalized delay’ 
Spivack, Levine & Sprigle (1959) showed that rapid colour-naming in the Stroop 
colour-word test is negatively associated with time estimations of 30 and 60 sec. That 
is, persons who effectively inhibit verbalization of the inappropriate colour words, and 
thus name the colours faster, also show relatively great inhibition in estimating the 
lengths of short periods of time. Colour-word and time estimation performances were 
also significantly related to 1.Q. scores. Although further exploration of the relations 
to particular subtest scores of the intelligence test is required for understanding these 
results, their study suggests the generality of a control principle relevant to inhibition 
of impulse expression. Holt (1960) recently provided evidence that subjects with dis- 
rupted colour-word test performances show relatively great difficulty in controlling 
impulses and relative inability to use their primary-process thinking in effective way* 
Klein (1954) is among those who have shown that subjects who es inhibit irrelevant 
motoric responses in the colour-word test are also those who can inhibit or counteract 
the effect of a need upon cognition. He spoke of colour-word test performances in 
terms of a dimension of constricted and flexible control, the former leading to distuP” 
tion of performance in the colour-word test, the latter leading to effective inhibitio? 
of the irrelevant motoric responses. The recent studies referred to here seem to sup” 
port his view. The present study provided an opportunity to test the hypothesis that 
reading time in a colour-word test is also related to inhibition of response in the form 
of extensiveness of scanning. 

A second dimension of individual consistencies, conceived of by Gardner et al. (1959) 
as a cognitive control principle concerning field articulation, is apparent in the articu- 
lation of experience in a wide variety of situations originally referred to by Witkin 
i, Hoey Masri 2 

a ‘ ; s and related laboratory tests that provide criterl© 
scores of this dimension, articulation of the field apparently takes the form of selectiv” 
attention to (ie. concentration upon) relevant vs. irrelevant stimuli (Gardner he 
1959). This interpretation recently allowed prediction of responses to a cluster 
intellectual ability tests previously assumed to assess different abilities (Gardner 
Jackson & Messick, 1960) and recall of two lists of highly similar words (Gardner & 
Long, 1961), in addition to the experiencing of one type of illusion (Gardner; 1961) 

Prediction of selectiveness of attention to relevant vs. irrelevant parts of three tY Se 
of stimulus fields was included in the present seas <a . is disoreP2™* a 
between Witkin’s statements that embedded figure 4 and —aee| tests 088088 the 
capacity to extract embedded items from their surrownds or oes (see, €-8- ith 

present are eB" apy 
ot al. 1954; Witkin, 1959; Witkin, Karp & Goodenough, 1959) and results obtained i 
others (e.g. Jackson, 1955; Longenecker, 1956; Podell & Phillips, 1959; Gardnet of @ g 
1959) suggesting that these individual differences obtain ee the com elim 


a 
; ‘ . ae . _ gubte? 
* Field-articulation scores are related only to certain intellectual ability scores and certait aero 
scores of intelligence scales (see Witkin, 1959). To ‘partial out’ 1.9. in th Fee atudy therefl? esse 
inappropriate. The general issue of relations between cognitive eet is jsculs§ 


detail by Gardner et al. (1959). 
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relevant sti - 3 
cohesive ee the surround ; an embedded item; or distractors lacki 
adlantiveds = = contin seaeereenee illusion of Delbceuf was used to a 
producing ‘rmcloe on to a re evant stimulus enclosed by compelling, ill si 
‘law of i Nomainen stimulus.” Piaget (1961) explains this illusion in t meee 
eons apie centrations’. We would add only that, under appropri pee seed 
viniacbins Papier na differences in selectiveness of attention aes 
Disha tian ae T “scr subsumed under this law. Since the illusion is much 
(reduced earn osed cirele (enhanced magnitude) than for the enclosing circle 
of htarkton : sim a special figure was included in the study to assess palocbivensi 
compelling but i — portion of a stimulus field when the enclosed portion is 
of gross ea “ W : elevant to the judgement required by the experimenter. Recording 
Provided : a ements during judgements of these two illusion-producing figures 
siveness of sc ngent woah of the independence of selectiveness of attention and exten- 
that the scanning. The authors also constructed a new word-reading test to st 7 
control principle is involved in performance when compelling ch 


Stimuli 
uli ar 4 rn 
are simply interpolated among relevant stimuli. 


The fol TI, HypoTHEsEs 
. ollowi . ie : 
Siveness of wing hypotheses were tested. (1) Individuals differ consistently in exten 
Nents of y Scanning (number of centrations on standard stimuli) in making size judge- 
aried stimuli. (2) Extensiveness of scanning and selectiveness of attention 

, 


the] 
latter ag indi ’ 
r as indicated by mean solution time in an embedded figures test, are indepen- 
ehaviour. (3) Inhibition in the form of 


ent (j 
ene uncorrelated) aspects of attentional b 
: enegs of scanning before commitment to & size judgement js related to inhibi- 
Jour-word test (i.e. is negatively related to a 


tio 
Nn. of ir: 
rr . H 
elevant motoric responses 17 a CO. 
s of scanning is negatively related 


Colour. 

to i ie interference score). (4) Extensivenes 

light, pparent magnitude of & circular disk judged by means of a variable circle of 

huston Mean solution time in the embedded figures test is positively related to 

fields, on in size judgements of either enclosed or enclosing portions of stimulus 

interfor ) Mean solution time iM the embedded figures test 1s positively related to 
rence (i.e. increment jn readin} 1 a word-reading test in which irrelevant 


ette, 
TS are j : 
are interpolated among relevant letters forming words. 


The ‘ 
py, © Sixty female subjects were housewives, d business school students. 


Cees. 
Se range was 16-43, mean age, 23°0- 
(ii) Procedures 
circle of light was that used by Gardner 
est I of their group of size estimation 


(a) 

Si : 

y *€ estimation tests 
he a; 


(log e variable 


Pparatus used to produce th 
(1962) for T 


\ 
and b 
y Gardner & Long 
naldt test and the Delbceuf illusion 


jnvolving the Gottsen® 
circle was used and because no con- 


) enclosed 


Wag Xt wa, 

tro} NOt $ assumed that a related ny] othesi 

ol q,Confiined by Rabe (1955) 1 Tee nent mm) e 
rovided for errors of the standard (see Piaget, | ). 
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procedures. This circle oflight appeared } in. above and 63 in. to the right of each stan- 
dard stimulus. Subjects made one ascending followed by one descending judgement 
of each standard from starting points 10 mm. below and above the size of the standard. 

In the experimental condition, the enclosed standard was a 35 mm. circle sur- 
rounded by a 50 mm. circle. The enclosing standard was a 50 mm. circle containing 
drawings suggesting the faces and/or heads of a multitude of persons, behind which 
short vertical lines suggested a back-drop. Each of these figures was drawn in India 
ink on a 4} in. (horizontal) x 9 in. (vertical) white cardboard background. 

In the control condition which followed, subjects made judgements of 35 and 50 mm. 
circles identical to those described above except that the enclosing or enclosed po!" 
tions were absent. 

Thirty-nine of the subjects also made judgements ofa black disk 50 mm. in diamete? 
and 6 mm. thick to the back of which a smaller metal disk was attached. This disk wa 
affixed to a 44 in. (horizontal) x 9 in. (vertical) flesh-coloured wooden backgroun¢ 
containing an embedded magnet. 

Apparent magnitude scores were computed for each of the five standard stimuli. 
The mean difference between apparent magnitude in the experimental and control 
conditions was 2-46 mm. for the 35 mm. circle and 0-63 for the 50 mm. circle. Pea 
son 7’s between apparent magnitude scores for the control and experimental condl- 
tions of the two circle sizes were 0-58, P < 0-001, for the 35 mm. circle and 0-48; 
P < 0-001, for the 50 mm. circle. Residual scores were therefore used to represe? 
the illusion effects. These consisted of the difference between the subject’s actual score 
and her predicted score under each illusion-producing condition, the prediction being 
based upon the regression of the actual score on the agipreprinte control score. Thes? 
residual illusion-effect scores, correlated 0-47, P < 0-001, were also summe¢ 
provide a total illusion-effect score. 


The experimenter observed and manually recorded the number of centrations oP 
each of the five standard stimuli, 


(b) Embedded figures test 


: ee «stored 
The first twelve items of Witkin’s (1950) embedded figures test were administer” 
according to Witkin’s standard procedure except that the time limit was oie 


P i relve 
rather than 5 min. The score used was the mean time required to identify the i 
simple figures correctly, 


(c) Colour-word test 


" Gg fea? 
This test was administered and scored as described by Gardner et al. (1959). ae ip 


reading (i.e. colour-naming) time for colour strips was 57-1 sec., for colours printe ol. 
incongruous colour words, 98-9 sec. The r between these scores was 0°64, 2 < ie 
The residual interference score for each subject consisted of the difference petwee? ae 
reading time in the colour-word portion of the test and her predicted reading tim 
prediction being based on the regression of reading time for the colour-wol" co 
tions on reading time for the colour strips, 


pin” 


(d) Word-reading test ad 
i ini n 
The word-reading test was administered to forty-nine of the subjects. Tn the as opt 
portion of the test, given first, the subject was required to read a page of twenty” 
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three-] 
-letter words ove 
capital ale “2 = ei and accurately as possible. These stimuli, typed in black 
white paper. redi . ie ack 
appeared | paper, appeared in seven lines of f ror 
between the | ‘our words. One blank 
after'a l wi e letters of these words. In the experi # Space 
a1 min. pause, tl ; . e experimental condition, giv 
On thi pause, the subject read a second ftw : Ay, BAVON. 
ee oman 3 a second page of twenty-eight three-letter w 
Moan i Eee paces between the relevant letters were filled with i wiesnlk, 
an readi ; J ed with irrel , 
condition ar. Stotg, for the control condition was 19-9 g8e;,, for the cance ders 
co ditions rt he ene the r between reading time in the control and anne 
the tized. se 0, SS 0-05, a residual interference score was computed to re — 
in reading time attributable to the presence of the sciorpoliviod. wile “4 
rs. 


IV. ReEsULtTs 
onsistently different in extensiveness of scan 


ning . 
» 18 confirm . A F 
those obtained . by the highly significant 7’s in Table 1. These results are similar t 
° . Tr 
behaviours — y Gardner & Long (1962) for a more inclusive syndrome of scanni _ 
neluding number of centrations on the standard. nage 


among number of centrations scores} 


Hyp. , 
Ypothesis 1, that individuals are ¢ 


Table 1. Intercorrelations 


1 2 : 
z a5 mm. circle ° 
3. aD Rs circle ove = = = 
4. 50 sa circle enclosed by 50 mm. circle 0-63*** 0:78*** —_ ees 
5. n. circle enclosing drawing of persons oaert* = 0-65" 0-79 = 
o-g2e** «= 0-8 7*** 0-81 *** o-6s*** 


50 mm. black disk 
disk, for which NV = 39. 


+ N = 60, except for the black 
wee P< 0-001. 


and selectiveness of attention are 


veness of scanning 4 
jgnificant y's ranging from —0-20 to 0-02 


ded figures test and the five extensiveness 


H : 
dita ee 2, that extensi 
len d, is confirmed by the non-s 
°F scannin, ean solution time in the embed 

Hypot! & scores. 
Negatively ag 3, that extensivenes 
y associated, is at least partially 


ve 
extens} 
nh . 
siveness of scanning scores and 
‘ith two sig’ 


colour-word interference are 
the fact that 7’s between the 
range from — 0-22 to 


s of scanning and 
confirmed by 
~088, alt j the interference score 
ctv ois the predicted direction, W nificant at P < 0-05. 
®pparent pertinent to Hypotheses 4 and 5 are presented in Tables 2 and 3. It is 
Scannin from Table 2 that the predicted negative relationship of extensiveness of 
Scanner to apparent magnitude of the 50mm. black disk is confirmed. That extensive 
were not simply more accurate in judgements of the black disk is indicated 

0-88. The predicted positive 


byt 
tS meet that mean constant error with this figure was — 
elosed of the embedded figures jusion effects with both enclosing and 
is tle, ircles is also confirmed. 
0 apparent from Table 2 that both exte 
eterminants of the apparent magnitude of the 35 and 
ht have been anticipated, the latter 


h the former mig ‘ 
d their backgrounds seemed to 


score to il 
Regs nsiveness of scanning and selective- 


of 
ym, eae SS 
ay Ontrol circles. Althoug 


Not 

- ake th: Further consideration ° these figures ant 

Vhich “US unanticipated result easily understandable In contrast to the black disk 
relatively weak flesh-coloured background, both 


jg hj 
i ; : : 
ghly impressive against @ 
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Table 2. Pearson correlations of scanning and embedded figures scores with 
apparent magnitude scores} 


Seanning: number — Embedded figures: 
of centrations on mean solution 
standard time 
Apparent magnitude, 50 mm. black disk —0-49** 0-16 
Apparent magnitude, 35 mm. circle 0-30* 
Apparent magnitude, 50 mm. circle —0-20 0-26* 
Apparent magnitude, enclosed 35 mm. circle 0-04 0-:39** 
Apparent magnitude, enclosing 50 mm. circle —0-06 O-47*F* 
Illusion effect, enclosed 35 mm. circle 0-18 0-:29* 
Illusion effect, enclosing 50 mm. circle — 0-02 0-38** 
Illusion effect, total Old O-4GE* 
+ N = 60, except for the black disk, for which N = 39, 
* P < 0-05. Se IP 20:01. *** P< 0:00]. 


Table 3. Pearson correlations among apparent magnitude scorest 


1 2 3 ‘i 

1, 35 mm. circle — = _ a 
2. 50mm. circle —_ — = 
3. 35 mm. circle enclosed by 50 mm. circle 0-6) #* = = 
4. 50mm. circle enclosing faces . O-4g**# O-42"** a 
5. 50mm. black disk 0-44 0-40* 0-25 Ores 

+ N = 60, except for the black disk, for which N = 39, 

* P< 0-05. ee OP = iO-O1, *** P< 0-001. 


. . . a 
these circles and their white backgrounds have sharply defined contours. P. ae 
tion of the circles against 41 in. wide backgrounds, compared to the variable pail 
circle against a 9 x 9 in, background, could have produced contrast effects leading 


. . ¥ a 
come these illusions would pret jm 
i 


solu 


z ? con”, 
urement to attend selectively in the nsbiP 


‘ _ © wo residual illusion-effect scores. jated 3 
Hypothesis 6, that mean solution time in the embedded figures test 18 "© “is 
reading-speed increment in the presence of interpolated irrelevant stimu” © cof 


for the word-reading test is 0-36, P < 0-0]. 
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ent VY. Discussion 
rardner € O56 eee i 
rnc etal. (1959) have stressed that cognitive eontrols-are endurt 
— Siena or ‘programmes’ of cognitive hedeo, ne toe ring patterns, 
Ychological fr: g é Z z psye. oanalytic eg 
gical framework in which they wer iv : 86 0= 
enduring on y were conceived, controls are view 
= 5 7 ewed 
© cognitive structures that, like defence mechanisms, presumably em a 
oy erge In 
i=} 


the C 
Ourse cht i i 
e of dev elopm ent from the interaction of genetic and experiential determi 
: > la. rmi- 
cements of secondary-process functions are assumed to 


e intentions under particular classes of con- 


diti r 
nto : ~ ipo results support this general assumption and point to the value of 
Principles, oat aecee on differential predictions for pairs or small groups of control 
Oumatice unde i: leona of scanning has predictable consequences for per- 
ferent seen r certain conditions, field articulation under related but distinctly dif- 
articulation iio Our results also indieate clearly that expression of the field- 
is not limited - rol principle in situations involving relevant and irrelevant stimuli 
Sf Heldartia e the extraction of items from embedding contexts. Rather, the degree 
requiring i ation is a general characteristic of the individual 8 cognitive behaviour 
is no etl ois — assumptions about the organizational properties of the ‘field’. It 
tion can b y, however, that these individual consistencies in selectiveness of atten- 
e observed only when the irrelevant stimuli, ideas, or memories (Gardner & 


0 
 abege are quite compelling. 
Mvolved studies of the interaction of cortical and reticular functions—as these are 
some of Pa response to selected aspects of incoming stimulation—may elucidate 
1959: 4p he specific mechanisms involved in this control principle (see, e.g. Vernon, 
Thue toot 1958; Jasper, 1958). 
(1954) a with the earlier finding 
May us a others, our finding that inhibi 
(Which elated to inhibition of irrelevan 
could involve both attentional and motorie 

on that appe 
reflect a genera: 
diation of moti 


nants. Thes 
tt ts. These structural arran 
ape 2x pressi i i 
pe the expression of particular adaptiv 


et al. (1959), Holt (1960), Klein 
tion in the form of extensiveness of scanning 
+ motoric responses in the colour-word test 
functions) calls for further explora- 
ar to be linked in the present study 
1 control principle concerning 
ve expression in a variety of 


dings of Spivack 


10n, : 
et Eg diversity of forms of inhibiti 
inhibitic related earlier studies May 
: on that has implicati : the me 
“tuations, has implications for 
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SEQUENTIAL RECALL OF A MIXED LIST 


By ROBERT T. GREEN axyp GRAHAM HARDING* 
University College London 
high probability of recall will not necessarily be 


ted to closer investigation. 
original experimental design. Two further 


se htiounly reported finding that an item with a 
The any earlier in a recall series was submit 
PS sdieetopent result was reproduced, using the orig 1 
owe to control context effects and item uniqueness. More careful analysis 
Affecting th ae fabtons governing order of emission during recall may be distinguished from those 
ahenee ty 1e overall probability of recall, The two processes are distinct and, in some cireum- 
io.) adependent. 
Pe pipers various alternative hypotheses the outcome in the present instance was 
ine ge c epend largely on previously learned associations of meaningful material. The implica- 
I of this with regard to the von Restorff effect are discussed. 
Mei the course of this experiment an interesting side — sc naih erate the data. For 
Paha ee eee clenr, there was a significant tendency Tor the recall of paralogs to be dis- 
bed in the presence of a noun, and, to a lesser extent, for the recall of nouns to be disturbed 


by 
y the presence of a paralog. 


PROBLEM 
1959) passing reference is made to an 


bea Rete paper by Saltz & Newman ( LD apncteee pert bes 
inade, ng phenomenon. The main purpose of their sagt al = “4 expose the 
of th duacy of a serial interference interpretation of the von Restor “t ect. As part 
ft design they presented a serial learning task Ks ot groups to) sige and 
we in free recall after one presentation of a list. These two groups were distin- 

Sted by the type of material presented. What was termed the Isolated group was 


C pc 7 ‘ 
3 Py a list of thirteen items, twelve being common nouns and one a paralog, gojey, 
I a pronounceable nonsense item was isolated in a 


list oe a serial position, i.e. 1 group was given th : 
€X¢e amiliar meaningful items. The non-Isolate ee = = ie same list 
iso] Pt for the seventh item, which was replaced by ajfice. AS Was ‘0 be expected, the 
ted item, gojey, was recalled significantly more often than the non-isolated office. 
ed expected ene finding that, although gojey had a far higher probability of 
ite ® Tecalled, it was not emitted any earlier in the recall serie trenton, Heh 
: ‘ osition during recall, despite the fact 


ems ter 0 rial 
nd. aan ne fifth seria! P ; E 
ed to appear around the the isolated list recalled gojey, while less than 


Q sh OVer 80 0/ 2 aint 
‘ By ets learnin, 

: 0 Of the eine oe non-isolated list recalled office. 

hae tz & Newman (1959 p. 449) state: “Thus, despite the fact that the marcia word 
emi, Tecalled more frec aus than the control word, isolation did il result in early 
Yon Re of the fetiatal faut. This result appears to be Contrary bid eS ee from 
Hoy. °Stortt’s “foure-ground” theory and Green's sae a ee ; ypothesis. 
“ne — these theres have not been enunciated in sufficient Ceval to pexmit 

Rest he cal predictions on this point.’ 
el Point of fact, the result is $° curiou 


in 


be difficult to imagine any 
Commonsense leads us to 
alled this means that it will 


s that it would 
Jf to the data. 


e Actor ing itse 
XDeg ctor theory accommodating 1°" £ being ree 
*N hat if an item has a high probability 2 . bad 
ow college of Advanced Technology, Birmingham 
Gen. Psych. 53, 4 


at . 
25 the Industrial Psychology Laboratory: 
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tend to occur in the shorter as well as the longer recall lists, whereas an item with a 
low probability of recall would be expected to appear mainly in the longer lists 
recalled. This commonsense conclusion is implicit in any general theory of rote 
learning, such as that put forward by Hull et al. (1940). More limited theories, such 
as the extension of Marbe’s law by Bousfield et al. (1956), make the same sort of 
prediction, although it must be remembered that these theories have been con- 
cerned, either tacitly or explicitly, with homogeneous material. With such material 
the commonsense expectation is borne out empirically, provided no other factor i 
permitted to influence the outcome. Vide, e.g. Deese & Kaufman (1957). 

An analogy may help to make the paradox more obvious. Let us represent the 
items presented as sections of a roulette wheel. The size of the section representing 
each item corresponds to the degree to which it has been learned. Well-learned items 
take a larger section of the wheel and poorly learned items a smaller section. Recall 
is represented by spinning the wheel in the usual way, an item being selected for 
recall when the ball comes to rest in its sector. This sector is then eliminated and the 
next item is selected in the same way. Clearly, the better an item has been learned 
and the larger the sector representing it, the sooner it will be selected. If the process 
is cut short before all the items have been selected, those items poorly learned wil 
tend to get left out. In other words, there must be a correlation between the pr 
bability of an item’s being selected at all, and the serial position in which it is rep? 
duced. The more probable its selection, the earlier will it be selected. 

Any deviation from this rule indicates that the wheel is being influenced in ® 
systematic manner. If, in a particular case, an item with a high probability of ree® 
is selected no earlier than another item with a low probability of recall under the 
same circumstances, then some other factor must be counteracting the tendency 
inherent in the system. Quite evidently, no single factor theory can accommodate 
this anomalous type of result. Whatever accounts for the probability of an item 4 
being recalled cannot supply a sufficient explanation for the serial position in which 
it is recalled. 

This leaves us with the problem of pinpointing the hidden factor or factors operat” 
ing to produce such an outcome. Several possibilities suggest themselves. 

(1) The simplest explanation is that the average number of items recalled 
Isolated group was greater than for the non-Isolated group. In this case, alth 


by the 
ough 


. ie I 
the absolute serial position of recall for the items does not differ. gojey might app 
relatively early in terms of list-length recalled. Saltz & Newman do not give a 

thi 


recall scores, so this hypothesis must be held in reserve although it is unlikely 
they would overlook such an obvious explanation. ol 

(2) Item uniqueness. Maybe there is something peculiar about either allie a 
gojey. This seems unlikely, but no doubt an imaginative psychoanalyst could gugge 
some strange quality of gojey leading to its suppression to the last moment pecaus? 
its threatening nature. 

(3) There is the possibility that gojey exerts a disrupting influence, so that * 
become confused and emit a number of irrelevant nouns or other incorrect r08P pO? 
before getting round to gojey itself. Since we are not told anything about the ine ate 
of errors during recall in the original experiment, this hypothesis is hard t° ev 


as matters stand. 


. 8 
sub] ect 
e8 
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(4) Context effects. S & ON i 
ae ‘ = ire Saltz & Newman made their comparison by changing the 
al item, but what happens if this item i 1 me 
: , E ‘ em is held constant. i i 
“aan ‘ant, and isolation and non- 
she gareoe by changing the contextual items? Commonsense tells us that if 
2 were isolated amongst a li y i 
a gst a list of paralogs it would b 1 
Siculle aed saci 3 I e recalled both more fre- 
ya arlier than when massed among a li 
as a a list of nouns, b v y 
kta : renlion“ae d ig , but Saltz & Newman’ 
a we! make this prediction look a little less certain. Exactly the same a‘ ii 
7 * ~ A <i =e . Ss 
- for a comparison of gojey in the two contexts. sian 
5 i revious 9 iati 
. Meaning and previously learned associations. Whereas office is a meaningful 
vord a . . . . . : 
fe d and has only to be recognized as occurring in the list presented, gojey has ig be 
rm Py ¢ piee i i i : : 7 
fa = also as itself. It is a nonsense item, without established associations in a 
amiliar language system. Even i i 
anguage sy . Even its spelling has to be lear: 
3 uage 8} g arned and reme r 
this one special occasion. edn 
PROCEDURE 
; - ‘our groups were used, two corresponding to those of Saltz & Newman alread 
fs sg : Oo a d " 
erred to, and two others with paralogs as contextual material. The actual li ‘ 
appear in Fig. 1. _ 
Lists O-N and G-N Lists O-P and G-P 


Serial positions 


1. Dinner 1. Sagrole 
2. Wagon 2. Zumap 
3. Village 3. Meardon 
4. Heaven 4. Neglan 
5. Captain 5.  Polef 
6. Zebra 6.  Balap 
_ {Office 1 { Office 
7 {ojos * \Gojey 
8. Jewel 8. Latok 
9, Garment 9.  Gokem 
10. Army 10. Nares 
TL. Insect ll. Quipson 
12,  Kitehen 12, Tarop 
13. Volvap 


13. Money 
to office and gojey among nouns. 


refer respectively 
among paralogs. 


_N and G-N : 
age Ree ly to office and gasey 


Fj . 
8-1. Four lists used. t 
ctive! 


O-P and G-P refer respe 
students. A small proportion 


e had less than 2 months of 


Each group contained twenty subjects, all University 
dered naive. Age and 


Wer, 

i drawn from the Psychology Department, eae bee 

Sex et life behind them and may nen porried 
eren sx seas nly over the : . 
sheStructions men a poles ee ‘This is a memory ed I aball 
(Pon, YOu ‘a, series of eo s, one at & time. The items will _ in “i window’. 
Mabe to memory drum ‘vindow.) ‘After you have had aed © learn ‘the 
item th you will a 14 min. in which to write 07 the Ke seem ets of the 
Win, O° YOu can aeeall The order makes no difference. 1 am nly in the 
. ry and avoid making 


5 ass d carefull 
Quy ®t of items you can recall correctly. Please atten 


co 
R Taments,’ . 
2 sec. The time 


a7 2Ch | 
“Wbisate Om was displayed for 


allowed for recall proved ample for all 
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RESULTS 

These are set out in Table 1. The first two columns, O-N for office among nouns, and 
G-N for gojey among the same nouns may be compared directly with the correspond- 
ing two groups used by Saltz & Newman. It will be seen that their results are repli- 
cated with a fair degree of precision. The only difference worth noting is that the 
present results accentuate the paradox, since although gojey is recalled far more 
frequently than office, it is emitted later in the recall series. 

Neither total number of items recalled, nor taking errors into account resolves the 
paradox. This effectively eliminates hypotheses 1 and 3. 


Table 1. Comparison of four groups 


O-N GN O-P G-P 
No. of subjects recalling critical item 5 Is 19 2 és 
Mean serial position of recall with errors et 61 21 32 
Mean serial position of recall without errors 4-4 G1 1:5 20 
Mean number of items recalled with errors 8-6 8-3 il or 
Mean number of items recalled without errors 8-6 81 8 3-0 
Serial position of recall with errors (%) 51 73 40 59 
Serial position of recall without errors %) 51 75 0) 67 


The next interesting comparison is between groups O-N and O-P, where ajfice * 
held constant and the contextual items changed. Here we find the result that common 
sense would suggest likely. When isolated among paralogs, office is remembered fat 
more frequently, and is also emitted carlier in terms of absolute serial position 
whether errors are taken into account or not. This result would seem to aeewetl 
hypothesis 4, until the relative or percentage serial positions are considered. Incl 
ing errors, office is emitted 40% of the way through the recalled list. If errors ® 
taken out, office is emitted 80° of the way through the list of correctly recall 


; i : 5 eee ison xt 0 
items. This compares not altogether favourably with 51%, for office in a conte 
nouns, where no false responses were 


made. 

The weakness of hypothesis 4 is revealed more clearly by making the P te 
comparison between groups G-N and G-P. Again, the critical item, gojey: asl In 
among nouns, is recalled far more frequently than when massed among paralog® i 
serial position terms, however, absolute or relative, with or without errors. gone 
recalled later when isolated than when massed. This just about disposes of the vail 
that Saltz & Newman had simply failed to make a relevant comparison by cb@n? 
the critical item instead of the context. 

This leaves us with hypotheses 2 and 
in principle, but in this case does no 
explanation in a related category was indicated when one subject voluntes” pli 
information that he had withheld the isolated item to the end of his recall list, “ner” 
because he had learned it so well that he was in no danger of forgetting it.” - Jost 
fore concentrated on trying to remember more difficult items before they © vett0" 
altogether. Subsequently, the remaining forty-nine subjects were asked vation is 
spective reports, and nine of these made a, similar observation. This ee -o? 
not quite so convincing in view of the fact that seven subjects offering it ¢ 


aralle! 


oc. & Bens 8 possi 
5. A Freudian interpretation is alway I x4 Hoe 


ve pos 
t look too promising. An alternative oA the 
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= seria subjects remaining in the O-P group and only three from the twelve 

ai the G-N group, and it is this latter group that displays the paradoxical 
ationship most clearly. This final inconsistency in the data leads directly to an 

€xplanation of type 5. , 


The explanation to be offered rests on several premises: 
(1) The probability of an item’s being recalled at all depends on the degree to which 


it has at . 3 F 
has attracted attention during presentation and been learned. In the present case 


three f; ; 
nree factors are of importance. ; 
(4) Serial position. Material at either end of the list is more readily learned and 


Tec wei & : 
sis than material in the middle. 
; A Isolation (more accurately, structural change) increases the probability of 
recall, ‘ 
c ° F , ’ 
ms ) Item uniqueness. The ease with which 
Previous commerce with it, and/or some intrinsic property 
aes : 
: "he order in which an item is recalled depends on: - oshele 
a) The age -her things being equal, t 
) The degree to which it has been learned. Other thing ig eg he better 


8n item has been learned the earlier it will be emitted. 
(6) The immediately preceding items during recall. Items of a given class tend to 
— ur the early emission of other items in that cl 
(3) Nouns “belong together’ for two reasons: 
. They are recognizably of the same class. 
wage, Pes a eth connec 
e og t sher’ y the f 5 = = 
" tinciples ae eee Ps "aot been established by gat ie & 
Sufman (1957) and Bousfiell et al. (1958). For principle ah ecm ( rks 
ee = f the self-evident. Principles 


5 -mal statement © Apr i 
ye veld et al. (1960) call ‘associative clustering’. 


a given item may be learned will depend 
of the item itself. 


ass. 


ting 
24 alPle le may be regarded 


<0, 8a - a 

We and 30 follow from what Bousfie ‘con between groups O-N and G_N 

3 os ar’ . 
May now return to the original comp 


cord, ‘solated item will be well learned and therefore 
t ng to prineples 1b and 2a an isolave ; 
End to aiiieian tairsine recall. This would produce the sommansetise Hesnle atta 
Seer) 5S pas 


Mle ‘ bility of recall and order of recall. 
ante is an opposing tendency in that items from 
a ig 


9 this part: . . ae 
ithe, “a "ot ticular case, however, ape itted early during recall (principles la and 
2a) @ of the list will tend to he middle of a list of nouns will be displaced 
: he 1 


towa, 
Thee the end of the list. (Principle 
80 that °mMmonsense result will the 
“Cealleg “though the isolated item 15 W 

5 rom, Its order of recall will not mate ¥ 
“ther the foregoing it follows that office W1 


While Houns inant ordet corresponding to the 
* lacy Fey will be shifted back towards the en 
k : nigh pro 


t 
he 9) ed Correspondence betwee? the I 
ys. Tin which jt j ‘tted l 
1. dig hich it is emitted. A f qua 
Gay" ®geument ts supported by @ further pieoe Oo lists ; 
Prog, Soup fy, : ted into their add 

Nt P frequently importe his had oceutTe 
* Sometimes it was clear that this 


degree t 
dof the ree 
bability 
itative data. Subjects in the 
nouns that had not been 
on the basis of previously 


f gojey’s being recalled and 
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learned associations. For instance, one subject, having correctly recalled army, 
followed this immediately with escort, an item that does not appear in the original 
list, but follows naturally enough in terms of sequential probabilities. 

We would therefore appear to have arrived at a satisfactory explanation for Salta 
& Newman’s anomalous result. The differences between the O-N and O-P groups ¢an 
also be readily accounted for. The differences in total recall and error scores follow 
from principle 3b. A comparison of the order of recall is complicated by the number of 
errors occurring in the O—P group. In the O-N group office is recalled about half way 
through, whether or not errors are taken into account. With the O-P group affice 8 
displaced slightly forward if errors are included, but much further back if errors ave 
excluded. In other words, most of the invented items tend to be emitted after affic 
while most of the genuine paralogs are emitted according to principle 3a. P 

A similar argument applies to a comparison of the O-P and G-P groups. Office § 
emitted earlier than gojey, which is to be expected from principles 1¢ and 3b, but this 
advantage is lost when errors are excluded from the analysis. Gojey then appears 
slightly earlier; 67 °/, of the way through the correctly recalled items against affice ab 
80%. This outcome is further complicated by the fact that although the mean number 
of items recalled (5.1 v. 5-4) is about the same if errors are ineluded, there is a te” 
dency to recall more correct items in the G—P group (1:8 v. 3-0). That is, the presence 
of office among a list of paralogs tends to interfere with the correct recall of the Co” 
textual items. This difference is significant at the 5°, level (two-tail) using a Man? 
Whitney U test. Just why paralogs should tend to be misspelt in the presence of ® 
meaningful item is by no means clear. To a lesser extent gojey tended to upset the 
nesall of correct nouns in the G—-N group in an analogous manner. 

‘ The only question remaining to be considered is whether these findings 
Saltz & Newman’s main conclusions. There seem to be grounds for asserting #h* 
they do. Their statement of the issue is as follows (1959, i 446): ' 

The hypotheses to be tested in the present paper arise from the S-R association 
class of explanations for the von Restorff effect. 

(1) According to this class of explanations, isolation of an item in a list jnereases 
the effective strength of the connexion between the isolated term and its intt™® “4 
stimulus. Therefore, in the controlled association test the isolated item shoul tro 
elicited by Its appropriate intralist stimulus term more frequently than the con 
item is elicited by its appropriate stimulus. 

(2) In terms of response generalization 


ffect 
ti 


+0 
se 
theory, the tendency for one respon’’ ag. 


: aa e 
intrude = moa is assumed to be a function of the similarity between ¢ ne seth 
ses. § . : Spee ae e 
ponses. Since the non-isolated control item is similar to the other items of t? the 


while the isolated item is not, the isolated item s a 


control item as an intrusion to inappropriate in 
From their results, using a controlled asso 

their first hypothesis (1959, p. 447) that: ie 
‘These results do not support the hypothesis that isolation facilitates the 2550 on 

tion between the isolated item and its appropriate stimulus, after a single presen 

of the serial list.’ , : 
This eouelason nvetlowks thetiet thas previously learned associations ¢@? ages 

for an outcome such as theirs. 


hould occur less frequently we 
tralist stimuli.’ ding 
: sega 
ciation test, they conclude Tee 
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Regarding i Bards ‘ 
alteas of fats Boba a i their conclusion (1959, p. 450) that ‘The primary 
on" tees anal on f ss o be an accelerated learning of the isolated item as a Tes. 
bé Uitis auecin . The isolated item is certainly emitted frequently, and appe 
Marder poet 1 sa Dents regardless of whether it is meaningful ae not. to = 
ieee rhe make a closely related point when they esnvluile Fabs . 

Although re = a much more readily than the items themselves.’ 
Rennie Bes in “ee for their first hypothesis has not given the unequivocal 
Other nit r view that was intended, it should be pointed out that there are 
tot ne ies ependent grounds for regarding the serial interference type of explana- 
tiie icles quate. Work by Green (1958a, 0) has shown that neither the Gestalt nor 

nterference account of the von Restorff effect can meet the facts. 


Table ) 
2. Relationship between probability of recall and mean ordinal position of recall 


Probability Ordinal 

of recall position 
Isolated 0-39 3:36 
Massed 0-13 4:92 

Comparison for items in fourth serial position. 
Isolated 0-24 3-95 
0-10 5:89 


Massed 
Comparison for items jn seventh serial position. 
lt 4 
ollows ‘ ‘ 
ows that when the appropriate controls are exercised, then the expected 
of recall and order of recall should 


Comm 

0 : : : bas 

hold gee relationship between probability 
quick glance back to an earlier experiment by Green (1956) tests this 


Cone ‘ 
i Se i this experiment the presented lists were SO designed that the critical 
equal am ared in the same serial position whether massed or isolated, there were 
to Due ounts of two kinds of material in each list, either kind being equally likely 
tributed Previously acquired associations, and the two kinds of material were'so-Gia- 
arlien 4 throughout the list that neith Id have an advantage in being seoaliea 
obabitin the other. Under these conditions items isolated in serial position 4hada 
W en ity of being recalled of 0:39 and were emitted at a mean ordinal value of 3-36. 
ealled ed in the same serial position the same items had a probability of being 
Words - 0-13 and were emitted at an ordinal value of 4:92 (see Table 2). In other 
is ey he greater the probability of being recalled, the sooner the item is emitted. 
he g ult was confirmed by other groups jn which the critical items were presented 
‘ § ®venth serial position. The corresponding figures are also given In Table 2. 
to b altz, & Newman’s experiment the isolated item got attention because it fell 
Slate, ifferent category of meaningfulness from the surrounding material. Had they 
ee 8,] alice by presenting it for example, in 4 different colour from the other 
“he an ‘NStead of replacing it with a paralog, they would almost certainly have avoided 
5 


a) : 
lous result examined here. 
+ skilful recruitment of subjects. 


er wou 


han 
Ks are due to Miss E. Hoyle for he 
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TRANSFER BETWEEN DIFFICULT AND EASY TASKS* 


By D. H. HOLDING 
University of Leeds 


sting literature on unequal transfer between difficult and easy tasks shows that it is 
ihe Pac "Ep predict the direction of optimum transfer on the basis of the relative difficulty of 
ete asks. The first experiment explores an absolute difficulty hypothesis to the effect that 
difienl might be greater from a point of optimum difficulty, whether to an easier or to a more 
t task; changes in difficulty were achieved by controlled variation of the complication of 
s. However, after a week's practice on the twelve task conditions, it 
ently most effective in the difficult-easy direction. 
‘o transferred between tasks with easy and difficult course 
Is of complication. In this case, the easy—difficult order 
hile the complex courses favoured difficult-to- 
ful category for the prediction of transfer 
involved. Explanations are outlined 
at many other factors 


Pursuit tracking courses 
eae that transfer was cons 
east ie ei pee eles subjects were t 
of Brahe ete both easy and difficult leve 
easy transf hee better with the simpler courses, W eS 
oflicione er. It is concluded that difficulty is not : ec 
deat and that the solution lies in examining the ski's 1™ 

™ms of inclusion and error size constancy, although it is probable th 


Play a part. 


D J. [xrropUcTiIoN 
uri air _ 
Conce ‘ing the last decade, a large number of studies in transfer of training have been 
ditg thed with the variable of task difficulty. ‘The interest in tasks of varying lavalavot 
ort lies in the fact that such transfer is usually asymmetrical; that is to say, 

“ning a task which is more, or less, difficult than @ subsequent transfer task is often 


Mor 

e . , aa order 
re effective than transfer in the reverse 07 der. deat 
le question arises (i) whether either order of training, dinew*- o-easy or easy-to- 


iff : : : ae ‘ . 
m Hult, is consistently superior Given an affirmative answe! to this question, one 
a . a J os, . . j . 
®Yy further ask (ii) which of the two or ders of training is the better. Given a negative 


ansy, 5 erate . : 
- SWer to the first question, one may attempt to predict (iii) on which occasions one 
Sther is superior The es eommo nas ignored the first question, assuming 


Wit} . . A : 
h / : ; 
tegard to the second that diffieult-$ as basically superior. The in 
ion of i a is false, since question (i) 
Legg; the present study is t0 show 2 sie 

. ceived cide ering question (iii) by 
a negative answer; and to provi A 


Mvegt: 

es . "i 

n “gating possible asymmetrical transfer 
' ) ‘ tt 

Minseg eo to summarize existing data, @ clear ate 

tions 1 by asymmetrical transfer. od ‘' oe of curves: 

tas °etween thr ‘ned or implied earning ere : aa : 

i > that of tl a tp nefer task; and that of the third, contr ‘ol task, in which 

at r tr " | aA raini - 
all, Tansfer t, 2 nd a without the prior experience of pap ee task. In 
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early stages of the transfer task, the most reasonable measure is that advocated by 
Gagné, Foster & Crowley (1948), in which the difference between the initial control 
score and the initial transfer is represented as a proportion of the difference between 
the initial and final control scores. A difference in these proportions for cases of 
difficult-easy and easy-difficult transfer may therefore be taken as evidence of 
asymmetry. Similarly, if the transfer data consist only of single scores which represent 
the learning of each task, an asymmetry in the proportions formed by dividing 
the control scores into the differences between transfer and control scores must be 
accepted. Owing to the variety of methods used in transfer experiments, a number 
of studies using other measures have also to be considered. 

In order to avoid an extended section on the literature, while providing the facts 
necessary for attempting generalizations, a brief if ungainly solution lies in tabula- 
tion. Accordingly, Table 1 lists the available studies in terms of the direction of the? 
results, together with an indication of the task, the variable used to define difficulty, 
and some qualifying remarks. Those studies headed ‘inconclusive’ are listed because» 
while relevant to the problem of asymmetrical transfer, the results have bee! 
negative. 

It is immediately clear from inspection of the table that, in answer to our questio? 
(i), neither order of training is consistently superior. The easy-to-difficult results 
include all the target speed studies, the variation of control lag, the incidental finding 
of Poulton on reaction times and the atypical result of Kaestner and Grant on course 
complexity. In addition, those transfer studies using mainly perceptual variation 
have tended to produce easy-to-difficult outcomes; the difficult-to-easy training order 
which is required for direct comparison has not been included for obvious reasons: The 
difficult—easy section comprises the other forms of task complexity, and the respo"*? 
variables of gear ratio, handwheel size, control friction and pressure. The results 0” 
display-control variation are largely inconsistent, a possible explanation beine 
that reversed relationships appear more natural in compensatory tracking. | to 

It is not easy to force these findings into a rational mould, the classes appew'iné ne 
be of mixed composition, Although Day’s (1956) suggestions may be rephrased tot! i 
effect that perceptual variables form the nucleus of the easy-difficult studies, se? 
the difficulteasy work centres on response variables, it is difficult to see why tare 
speed should be a predominantly perceptual variable, and equally difficult to acce 
task complexity as a mainly response variable. sf 
There are; in any case, two major obstacles in the way of an attempt to summer 
the data in this fashion, among the many minor divergencies of experimental ae a 
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common task requirements are relatively simple, extended practice may saa ces 
to response refinement, and there may be greater transfer from the more cso A 
version; while prior practice on the ‘easy’ version may be superior in the framew or 
of more exacting task requirements, where the primary problem is to grasp what is to 
be done, rather than to execute the response. 

This formulation embodies the perceptual-motor distinction suggested by the 
summary in Table 1, but derives its putative effect from the level of difficulty of the 
total task requirements, within which ‘difficult’ and ‘easy’ versions are located. Ys 
other words, although relative difficulty is an unacceptable predictor of the amount 7 
transfer, differences in the absolute level of difficulty in conflicting experimenta 
situations might be responsible for the discrepancies. If the ‘e : 
tasks of, say, the speed studies are both ‘difficult’ relative to the two conditions eX” 
plored in course complexity, it is to be expected that the results will be inconsistent, 
Better ‘easy-to-difficult’ transfer in the first case, with better ‘difficult-to-easy 
transfer in the second, would imply the existence of a middle level of difficulty from 
which optimum transfer was obtained, regardless of the direction of re lati” 
difficulty. Above the optimum, too little may be learned for effective transfer 
while too little may be available for learning below the optimum. Before it bes 
be concluded that the concept of difficulty is otiose, or misleading, in the - 
of asymmetrical transfer, an absolute difficulty hypothesis of this sort must } 
considered. 

In the absence of an accepted scale of difficulty, ’ 
investigate the transfer relations obtaining over a range of difficulty wide enough “ 
accommodate any likely optimum. This is attempted in Expt. 1, in a training situ” 
tion sufficiently protracted to permit asymptotic learning, 
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The equipment, described more fully elsewhere (Holding, 1961), provided for the peti 
tracking of a horizontally moving targ 


pee 
et spot by means of a small radar joystick. The yepected 
mounted on an arm-rest, controlled a vertical cursor line at a gear ratio of 1:1, in the = double 
direetion of motion relationship. The target spot, and the cursor line, were displayed er wal ig 
beam oscilloscope, and tracking error wag electronically squared, integrated and display 
dekatron counter. . 

The target courses were random in pattern (see Fig. 2) and were derived from the si od 
‘white noise’ generator. severely curtailed by low-pass filters. White noise may be regare in 
sum of an infinite series of sine waves, equal in amplitude 
random wave form whose instantaneous amplitudes are normally distributed. For hu 
ing purposes, all frequencies higher than a few cycles per second age diminated, 8 
target course will thus contain excursions at only the 
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intervals of 0-29 cyc./sec. Courses easier than the lowest bandwidth, where the r.m.s. error 
expected of practised subjects was well under half the course displacement, would present pane 
difficulties ; while, since the practised error for course (4) is approximately 90°, of the course c i 
placement, there is no doubt concerning its difficulty. Subjects were transferred in all possible 
orders between the four courses, there being thus twelve conditions of transfer: 


1-2 2-1 3-1 4-1 
1-3 2-3 3-2 4-2 
1-4 2-4 3-4 4-3 


: = : ee 
It will be seen that the results for all three groups of subjects practising on a given first ener 
may be pooled to form control learning curves, against which the transfer results may 
separately compared. 


Procedure 


Subjects spent five days on the first course, and four days on the 
the appropriate course for half an hour each day. Tracking sessions consisted of six 2 min. oh 
interspersed with 2 min. rest pauses, so that each subject received thirty runs on the first ee 
and twenty-four transfer runs. By testing twelve subjects each day, the experimental ie cieee - 
was resolved into fortnightly groups of twelve subjects, each subject in the group being allottec 
a different experimental condition, 

At the outset, the action of the scoring apparatus was demonstrate 
that the task was to follow the moving spot as closely as 
minute’s preview before starting to track his first or 
given after each run. 
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s are seen in Fig. 3, where the percentages are plotted against the 
number of courses by which the transferred task differed from the control task, with 
direction of relative difficulty as the parameter. 

© provide data for analysis, the individual transfer percentages were computed for 
ach subject. An analysis of variance, summarized in Table 2, shows the direction 
fect to be significant. The differences between intervals are only ‘significant’ at the 
loy, level; but bearing in mind the prior evidence on similarity, it is probable that 
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his repy : 
S Tepresents a genuine effect. 
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Table 2. Analysis of variance: individual transfer percentages 


Sum of squares D.F. Mean square F Significance 
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training task, not the mean level of response, but the mean error size. An error oe 
is small relative to a wide amplitude course, carried over intact to the new course, Wi 
become a relatively large error in tracking a lesser amplitude; and conversely, ie 
error at low amplitude becomes relatively smaller when transferred intact to a higher 
amplitude course. The result of such a transaction is to raise the transfer value . 
training on the easy task, compared with training on the more difficult version. Such 
a result was in fact obtained in an earlier pilot study in which course amplitude was 
varied. However, the error size explanation depends on the capacity of the subjects 
to track accurately to the standards evolved during the training period. While both 
courses are at a low level of complexity, this condition will obtain; but at higher 
bandwidths, where tracking is in any case more difficult, subjects will be unable to 
achieve close tolerance objectives, and this transfer mechanism will break down. It 
may therefore be expected that the degree of asymmetry will be considerably 
reduced. This hypothesis is tested in Expt. 2, where transfer between amplitudes 18 
investigated at two bandwidth levels. 


II. Exprrimeyy 2 
Subjects 


The twenty-four su bjects were volunteers from the first-year psychology course in Neweastle- 
Ten of these were male, and fourteen female. 


Design 


The subjects were assigned to four groups, transfer taking 
two R.M.S, amplitudes (7-3 and 10 mm.), at each of the t 
sec.). The first-task scores for each group were 
to that task. 


ar -een the 
place in both directions betw ec pend 
wo bandwidths (0-0-44 and — 0-87 tg 
again the control scores for the group transferrin’ 


Procedure 


Experimental sessions lasted half 


. hour 
an hour per day for each of five days. During each half 
2 


sion, six 2 min. runs, interspersed with rest pauses, were carried out. In order to shorten hi 
subjects’ task, it was decided to omit the data on the later course of second-task learning. 8° : ree 
each subject did twenty-seven 2 min, runs on the appropriate training course, followed by ‘ithe 
runs on the other amplitude at the same frequency bandwidth. Other points of procedure, a 
apparatus, were as previously described. p 


SC 


Results ol 
5 tr 
The transfer percentages, based on the means for the first and last three co? 
runs, and the three transfer Tuns, are listed in Table 3. 


Table 3. Percentage transfer between amplitudes in Expt. 2 


? - Mann-Whitney 
Easy-difficult Difficult -easy U 


Significance 
Low bandwidth 141 73 1 P< 0-01 
High bandwidth 65 121 5 P < 0:05 
sath 
. yidtl 
It will be seen that ‘easy—difficult’ transfer andy ‘ 


: appears superior at the lower b JusioD 
while, unexpectedly, the reverse is true at the higher bandwidth. This conelt 


ges: 
verified by a two-tailed Mann-Whitney test on the individual transfer qe 
fia. driferenoss Peing oo at each bandwidth, The expected decrease atte ip 
metry was therefore exceeded, in a clear instance of both directions of asy™ 
single experimental framework. 


_—T 


difficult advantage will be reduced. 
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IV. Discussion 


Where the more difficult task differs from its easier version in complexity, so that, 
as with the bandwidth variable of Expt. 1, the more difficult version in some sense 
Contains more than the easier, the principle of inclusion clearly favours the difficult-to- 
asy order. If inclusion may be implicit, rather than literal, such a principle may be 
extended to cover the response variables reviewed above. Since the including and the 
eluded tasks may not contain physically ‘identical elements’, it may have to be 
recognized that skills or skill components exist, the learning of which renders unneces- 
Sary the learning of less demanding tasks. This may apply to whole skills like the 
chain-throwing of Szafran & Welford (1950), or to discrete components such as 
responses to differing handwheel size or control friction. 

On the other hand, the effect of any tendency to error size constancy, which has 
been taken to favour the easy—difficult order, will to some extent depend upon the 
Melusion or exclusion of high-error components. Thus, if error adversely affects the 
higher frequency components which do not occur in the narrower bandwidths, sub- 
Jects transferring in the high-low direction will be equipped with practice at, and 
reasonably small error expectancies for, the lower frequencies, so that any easy— 


The interaction between inclusion and error size constancy will be further compli- 
cated by the strategy adopted by the subject, and by the stress upon speed or accuracy 
emanded by the structure of the task. In a tracking task, a subject may opt to 
anticipate, OF to follow as closely as possible; and while anticipation may be optimal 


Withan easy course only following is practicable with a complex course, so that the 
7 ae. ymmetry. Similarly, since subjects 


transfer rategies is another source of as i ; 
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Versions will again produce mutual transfer relationships webitah tend 16 asymmetry. 
8 network of interacting factors is thus extremely complex, and solutions ean only 
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It is clear, therefore, that the use of the concept of difficulty must give way to far 
more detailed analysis of the appropriate skill, if asymmetrical transfer is to be 
successfully predicted. 

It may be true, for instance, that skill at longer control lags in some sense includes 
skill at shorter lags, but the errors committed at the shorter lags will tend to be 
smaller, so that both inclusion and error size mechanisms will be involved. sae | 
the difference in error size may be smaller after prolonged practice, while the acquired 
timing mastery may permit greater attention to anticipation with the shorter lags; “4 
that the amount of practice, and the speed-accuracy or other set implied by the tas* 
structure and subject expectancies will interact with the other factors. We may ail 
fore expect that transfer between lags under various conditions will give conflicting 
transfer results. What we may not say, it is evident, is that these effects occur merelY 
because a task with lag is more difficult than a task without such lag. 
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BIPHERAL VISION, REFRACTORINESS AND EYE 
MOVEMENTS IN FAST ORAL READING 


im By E. C. POULTON 
Medical Research Council Applied Psychology Research Unit, Cambrid: 
it, ridge 


Naval ratingsre i 
i a ee 5g oe HitoHED a window whose speed and size varied systemati 
he ee i Eye an EY were recorded electrically. Errors increased sj i 4 ically 
pacing and reduced ced FONE a full line to five words, probably as a result of he anne 
iced peripheral vision. Regressions were unaffected. This is a aiaries pa a 
. s is us criticism of 


reading fi . 
ee using windows to ‘improve’ the reading of adults. 
- rs rose steeply 7 * : = 
© steeply to 40% as the time for which letters were exposed fell from 0-3 to 0-2 
- 10 Q-2 sec.; 


fixati 0: 
xations did not i ei r le. 
increase in frequency. Thus in adi i 
V. Is ing the visual system b i 
ys ehaves like a si 
S a single- 


shot ¢ 
amera firing i st 
ra firing at not more than about five times per second 


INTRODUCTION 
adow as a training device 


Films : 

too to homes speed of reading often project: in focus or with 
n the Hie a ae only a limited number of words at a time (Poulton, 1961). 
every 0:30 roy : ms (Perry & Whitlock, 1948) the window jumps along the line 
along the lit r lies sec. In the Carborundum films (1959) the window moves smoothly 
Binerm, i ne except for a stationary period at the start and end. Curiously enough, no 
this eed Ppears to have been carried out to discover to what extent constraints of 
Meri with reading, nor has the best size of window been determined 
Various ie - In selecting their smallest window Perry & Whitlock simply presented 
that fie zes to their poor readers, and found the smallest with which they reported 
Y were at all comfortable (1954, P- 25). The Carborundum Company appear 


to h 
a ‘ 
ve adopted Perry & Whitlock’s standards without question. 
f reducing the size of the window. Exp. I also 


Ex 
Seg T and IV show the effects © 
‘Sore, that prose, despite its larger and meaningful units, is no more 
by a relatively small reduction th bled prose and comparably 


Spa 
®ced random letters. 


(i) A moving wi 


syntactical 
an are scram 


ciné camera models 

ve models of the visual system help 
indows smaller than those used in training 
f firing of not more than about five times 
frequency of fixations in reading (Wood- 
orresponds to the duration of about 
ain has accepted information before 
Welford, 1959). The ciné camera 
bout 20 times per second, since 
play is reduced with exposures 
_ The camera is connected to 
ds the information until the 


(ii) Single-shot and 


ciné camera as alternati 


ble effects of w 
has a rate 0 
e maximum 
pper limit also ¢ 


i whe single-shot and the 
films. apr aay the possi 
er gegg he single-shot camera 
Worth ~ corresponding to th 
88 sve 938, pp. 722-5). The upper 2 
it can ee the computing mechanism in the br 
Iteg - cleared for the next intake (Poulton, 1950; 
ore rapidly; an UPPe limit might be set at a 

; ess of a dis 


With 
Sho Normal lighting the apparent brightn lisp 
sec. (Woodworth, 1938, p. 565) 


Ttep 

the si, than about 0:05 : 

Com — computer through a sensory store which ho 
€r can accept it. 
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Both models predict that errors in reading will increase markedly as the time for 
which each letter is exposed is reduced to the minimum average time interval be- 
tween shots of the camera. They differ in the duration of the exposure at, which gui 
will occur. Fig. 1 illustrates the display every 0-05 sec. through a window of four 
letterspaces moving at 20 letterspaces per second, or 240 words per minute. if - 
single-shot camera fired regularly every 0-2 sec., it might take the views printed “ 
bold letters. Every letterspace would then be registered once, but without br 
overlap between successive views. In practice there is bound to be some venient 
in the periodicity of the camera; thus it might fire at 0-0, 0-15 and 0-40 sec. If it die 
so, the letter s of ‘first’ would be registered in two shots, while the letter a of a 
would fail to be registered at all. This would be likely to interfere considerably with 
fast reading, and would occur as soon as each letter was exposed for an average o 
only about 0-2 sec. By 

In contrast, if the ciné camera fired regularly every 0-05 sec., it would take all t c. 
views in Fig. 1, and there would be no chance of a letter failing to be registered. = 
model predicts that reading will not start to break a 


down until each letter is eXP' 
for considerably less than 0-2 sec. 


Time (sec.) Display 
0-00 firs 
0-05 irst 
0-10 rst 
0-15 stw 
0:20 twa 
0-25 was 
0-30 was 
0-35 as t 
0-40 sth 


" ae Sat ical 
Fig. 1. Successive views through a moving window of four letterspaces taken by a hypothette 


: . a ‘ oral 
ciné camera firing every 0-05 sec. The bold letters show the views taken by a single-shot camer 
firing only every 0-2 sec. : 


(iti) Silent and oral reading tor 
The experiments used oral rather than silent reading to enable the experime 

to tell precisely where the reader ran into difficulty, This is not possible with ne yb 
reading ; the experimenter has to rely upona delayed and probably inaccurate ae a 
from the reader, supplemented only by the results of a rather imprecise ett 
comprehension. However, in the present experiments oral reading resembled §! ay 
reading. The subject was told to gabble the words as quickly as he could, not we at 
attention to punctuation, and not to correct misreadings. Rates of reading ° up to 
least 300 words per minute were thus iny. 
move along the line at up to 400 w 
apparatus worked. The fastest read 
well within the range of the rates 


kind in which attention is not paid to every single word, and which therefore 
into skimming. 
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EXPERIMENT I. LARGE WINDOWS 


a I was designed to show the effect of reducing the size of the window while 
- ing its speed constant for any one individual. It answers the questions: (a) How 
ar can the window be reduced before reading is appreciably upset? (b) Is the 
reading of prose upset by larger windows than the reading of scrambled prose or of 


comparably spaced random letters? 


i : Met 
(i) Experimental subjects ethos 


af different twelve subjects performed e 
: seis Most had left school at 14 or 15 
Jobs before joining the Royal Navy. One ratin, 
rejected, 


ach part. All were naval ratings aged between 18 and 
and had been apprentices or had taken miscellaneous 
z, who could only read with difficulty, had to be 


(ii) Apparatus 
The carriage of a typewriter held a page of double-spaced typing. A clear celluloid disk rotated 
Ong in. above the carriage, and had attached to it a mask of black paper containing a spiral 
Window. The disk and mask were covered by a screen, which contained a left-to-right slit of 
Sufficient dimensions to show a single type written line. The whole apparatus was tilted forward 

by daylight and a 60 W. lamp. At the 


20° like a lectern. The page was illuminated from the back 
©west level of illumination which occurred in the late afternoon, the page reflected 5 to 8 foot 


amberts in an otherwise darkened room, which is quite adequate for reading (Tinker, 1943). 
_ When the page was viewed through the slit, the spiral window exposed a section of typewritten 


ine of a fixed size which moved smo othly across the page from left to right. Once it had passed 
yond the right-hand edge of the page th before it came on again across the 


ere was a short delay 
°ft-hand edge. During the delay the ca was moved on smartly by a 


rriage of the typewriter was “ 
Solenoid to tho next typewritten line. In addition to this delay, during which no letters were 
Visi 3 
isible, when a window first appeare 


d on the left its leading edge had to move some distance 
along the line before it attained its full size. Similarly when the window reached the end of the 
feat 
ne it gradually became smaller befor 


e it finally disappeared. With prose the narrowest window of 
three letterspaces was filled with letters for 7 e. For this same percentage of time 
16 widest window of 79 letterspaces exposed at 


2% of the tim 
a window 37 letterspaces wide 
Xposed at least 8 letters, and & window 9 letterspa 


least 12 letters, 
ces wide exposed at least 4 letters. With all 
les of wi i res had to move across 
in. y P at which the eye n ‘ ‘ 
Ms about bed pest than the rate at which the material had to be spoken. 


the middle section of the line was 

ay se microphone suspended close to the subject’s face picked up what he said, and fed it into a 
“orp * . 
Tograph magnotic-tape recorder. 

(iii) 

erspaces to the inch. The lines of 


Reading material 
ace separated adjoining words, a 


rn . ing, 12 lett 
The material to be read was typed } Ne 


n élite letter 
ly one sp 


Dro, aces. Onl, 
p a ranged in length from 63 to 70 eet space. ‘The prose was taken from the descriptive 
nt occuPy!"® |, Basie English (1951). Practice passages averaged 


Ctuation mark when pres¢ 

Si of H. G. Wells's The Time 

the 2’ cighty lines, and test passages 

i ee reading-ease score Was 76 

t d ee eae capit ag arenes nt arte lope fe Lake at 

ay, ®ach letter separated from al ome by aix blank spaces. Bch Pre a ontained 68, the 
led the subject to become adjusted to the 


Ways i of a 

Begg,” > Preceded by five Inner lines enal 

. ond ]j ine Is. These 1 7 * 

“Ize eran oe the window before he had to start reading. 
e@ of move 


length of words was four letters and 
of scrambled prose were identical 
der of words was randomized, 


Machine, 


fifteen lines. The average 
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(iv) Design 

The experimental conditions are listed in Tables 1 and 2. 

xp. 1A used prose and random letters with six sizes of window. 
on the first day and the random letters on the next da 
tions in the reverse order. For each subgroup the six s of window, six test passages, and the 
order of presentation were arranged in a Graeco-Lat in square, which was the same or both types 
of material. The second subgroup was presented with the sizes of window in the reverse order to 
the first subgroup. 

Exp. 1B used scrambled prose as well as connected prose 
sizes of window. The different materials were presented on different days according to a balanced 
Latin-square design (Edwards, 1951). The four experimental condi 
material were arranged in the same Graeco-Latin square, 


Six subjects read the prose 
the other six subjects took the condi- 


and random letters, and only four 


onditions with each type of 


(v) Procedure 


The subject was instructed to read aloud as quickly as possible. He was told to breathe and 
move his eyes back from right to left while the typescript was invisible With narrow windows 
he was warned to fixate the typed page, not the edge of the window iat ing the edge of the 
window gave the subjective impression of the window remaining stationary while the types ript 
moved in the opposite direction. All the letters were then clearly visible, but it was not possible 
to read.) The subject was also instructed not to attempt to cose oie sa oo Ser el worry 
about punctuation marks if present, lest he fall behind. He Was told t} ia a a : f his reading 
would be played back to him after practice trials, : Hees 

Before each part of Hxpt. 1A there was a practice 
subject read with the window of 79 letterspac: 


trial With each size of window. After this the 
es while its r. 


a ; ate was adjuste: acne rials untl 
he was making as nearly as possible 1% of errors. Each ino vi together 
took about 90 min. Before Expt. TB each and experimen =. F 


1 practice was similar, 


. 4 ‘ A - = 0/ of 
exce " ‘'riter a 
errors. xcept for a criterion of 0 


(vi) Scoring and calculations 


While the record was played back, the experi i 
We “*perimenter noted three ty : lupli- 
é ‘ ee a . : Ypes of errors on a dup! 
omer — (a) oe (®) misreadings, when a word or lester Soe Bi honneod so that it 
, e recognized, . ved § 
could no gnized, or a different word or letter was substituted; and (c) insertions, whe? 


litional word, letter s vas ins i 
an additio > Or sound was mserted. A mistake which wag folias ‘rectly by the 
correct word or letter counted ag an insertion Savolowed:dingethy ys 


Statistical significance was Senerally assessed by t-tests 
a value of z was computed for each subject with oadh| s 
each material were summed over Subjects, divided b 
for probability against the norma] distribution, The, Vv 


9 
Ss. In the Runs test (Siegel, 1956, P- “ 
ind of experimental material. The #8 si 
N, and the value of the resultant checke 


O-tailed tests were always used. 


' h Results 
Table 1 shows the mean rates of read; 
sizes of the individual differences, titer Ks rip oe 
of errors with the largest window, the Hordes bi er 
significantly more slowly than Tandom letters 
connected prose. Considering the differences re 
the average rates correspond reasonably wel] é 
(1957, Table 5, an 509). 
‘able 2 shows the proportion of : 
ints increase in errors with Se epee _— different sizes of window. on first 
and 5-0 words. A One-Sample Runs test (Siegel a IB between windows vivant 
tendency for errors to occur in bunche » 196, p. 52) revealed a sigh 


: ne 
8. With the Window of 79 letterspace® " 


d errors (s..) indicate tl 
e the criterion was about 5 
ambled prose were read on average 
and only two-thirds as quickly rd 
material and experimental omen 
© those reported by Pierce & Karl 
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pooled data tr 5 
- ata from the two experiments gave P ): ails i 
kinds of material. 1 sgave P < 0-01 or better with each of the three 


Out of 
of the t srrors Wi Z a a os = 
Risitieerrbe total errors with the moving window of 79 letterspaces, there was a 
ae antly greater proportion of misreadings with the scrambled prose than with the 
necte sayeiee = - a = : . 
ted prose (P< 0-02): 60% of the misreadings of the scrambled prose made 
Table 1. Mean rates of reading in Exp. I 
Prose Scrambled prose Random letters 
(words per minute) (words per minute) (letters per minute) 
; faatny. 2° pana “ Ried seca = R 
Expt. Mean SLE. Mean Mean S.E. 
TA 203* 15-5 — — 1W7* 6-0 
IB 219* Th2 1497 rir, 162*7 6-0 
* Prose —random letters P < 0-01 or better. 
+ Scrambled prose—random letters P< 0-02. 
& Table 2. Errors per 100 words or random letters in Exp. I 
oto of 
vin _ Prose Serambled Random letters 
‘indo, 9 < = ————— prose 
OW . I 7 
Ulotten. Nos of lxpt. TA Expt. 1B Expt. 1B Expt. IA Expt. 1B 
‘Pace, ) words i —— No. —_— — 
9 exposed = Mean* — S.E Meant s.E. S.E exposed = Mean$_—S.E. Means s.k. 
74 
37 13-2 12:8 a5 0-7 Os 10 79 1-9 48 0-8 
95 4 cap = a = 53 Ws 17 — oe 
13 5-0 Mel si bd 1 oe ae Se 
9 26 16-0 oo 12 10 1-9 aso 21 121 Id 
5 Ls 208 3-9) 9 a a Ee ae er Re 
i yy 1-0 3 = es (A oF 230 a == 
4, O82 ay, . 
Iy.5 rds not different. fr 9.6 words, but different from 18 words at the 0-01 level. 
; le Words eames a noe a A ogee at the 0-05 level, and from 1-8 words at the 0-01 level. 
ent from 5:0 ang = 2-6 words at the 0:05 level and from 1-8 words at the 


but different from 2 


“ level, 
ers, but different from 1-9 letters at the 0-01 level or better. 


? tan, 
No q Si letters not different from 3-6 lett ; : 
erent from the comparable mean in Table Be 


correct words. It made no difference to the 


h 
Ctte 
T sense i aie ti 
se in their con ; 
-ose was read before the ser ambled prose or after- 


erp 
Or yp, 
ate w er connected pr iner i 
hether the ] omissions tended to increase faster than mis- 


Ward i 
8. With ; ; of materla 
a ree types . : nai 
Ye all three *y of errors increased. Insertions always remained at 


8 i . 
as Ngs as the total proportion 
“% of the words or letters Pre 


exts than the 


sented. 


Discussion 
effect of windows comparable in size with 


‘able 2 shows that all three kinds of material gave rather 
the size of the window was reduced. The correspondence 
etters was to be expected, since a word of 

t unit like a random letter, and the random 
But the prose was expected 


e the words. 
little effect upon scrambled prose. The 


t ri following discussion is confined to the 
Sign: USed in training films. 
be : a increases in errors 28 
wah Yeen scrambled pros? and a 

letter ed prose 18 almost @0 indepen . 
toa TS Were spaced out along the line lik 


CY, Wi F windows having 
’, with relativelY large win ] 
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failure to find this suggests that the increase in errors with the prose was cee 
very largely by factors not related either to its meaning or to its ayeamatienl rear or 
One such factor was the tighter pacing of the sensory processes produced As 
reducing the size of the window. When the subject stumbled in his oe 
smaller the window the more likely it would be that his view would be cut off . 
he had time to recover fully. This would not have affected his error rate when he h d 
said the wrong word, since misreadings were counted as errors even when correcte 7 
But when he was simply held up the tighter pacing might well have been a handicay 
Another possible factor was the reduction in peripheral vision. Owing to the beers 
drop in visual activity in the parafoveal regions’ (Luckiesh & Moss, 1942, p. 144) # oi 
recognition of words and letters is limited to the fovea and the retina closely oe 
rounding it. The use of this area would not be restricted at a reading distance of 18 i 
until the window was reduced to about 13 letterspaces, since a window of this ot 
subtends an angle of about 3° at the eye, as compared with the 1° 10’ of the fove®" 


However, it is possible to make out in peripheral vision the sh 


ing 
ape of approaching 
words, or of approaching letters in the c 


er: 
ase of spaced random letters; the a 
ahead over which this could be done would be limited by the size of the window: 


. gms 
The Harvard (Perry & Whitlock, 1948) and Carborundum (1959) reading ae 
start by presenting prose with three words of average length visible at a time throvs 
their moving window. The present evidence su 


ggests that this is too little. In EXP: e' 
a significant increase in errors occurred with the prose when the window was reduc 
only as far as five words. It seems proba 


. E : cur 
ble that some slight deterioration will 0¢ 
as soon as any a 


. . . . ,) i b 
ppreciable restriction is placed upon vision, This is the penalty ~ 
has to he paid for reading with a dey 


q * : : yer the 
as to lee which is designed to exert control ove! 
direction of fixations, 


Exprriment II, SMALL win 


gned to show the interaction betw: 
ment. It answers the questions: ( 


DOWS 
Exp. II was desi 


and 
its speed of move i 


een the size of the window me 
) Can the single factor ght ip 
account satisfactorily for the effects of the change er 
(b) For how long must each letter be exposed in 
aking down? 


both independent variables? 
to prevent treading from bre 


ieee: Method 
© twelve new experimental sub; 5 reals 
Only connected prose ‘was read. wiects were all naval ratings aged between 17 and 22 y@ 
The design ig indicated in Tabl ie 
: le 3. The four gj : of 
rates. A Latin square desi ur sizes of window out d 
et alee 2 ne Aer =e for these twelve ti geen php me 
ing to the next size, The Mme alll conditi psdated 


fi Te] 
Ons With one gi i before pr det 
Bi = e. i 
ways Presented ze of window nor ‘xs 
2 ach 6 


e 
ae with the slowest. eng the 
ditions were given ona day precet,doW 
©overing each of the four sizes pe an 
Period, and the combined pr®? 


pene con, 

§ Ctice tri 

SnEtcleniel nce © experiment, T 6 peas 

experimental period, each took about 90 mi Practice 
in. 
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Results and discussion 

The results are shown in Table 3. ‘The proportion of omissions ranged from about 
one-fifth at the lowest error rate to three-quarters at the highest. Owing to the 
relatively large individual differences, the mean errors for the moving windows of 79 
and 9 letterspaces at reading speeds of 300 and 210 words per minute are not sig- 
nificantly larger than the comparable mean errors in Table 2, where about the same 
average rates of reading were used, although the standard errors are on average about 
twice as large. (In the present experiment all the subjects read at the same fixed 
speeds, whereas in Exp. Ia separate speed was selected for each subject in order to 
give a fixed proportion of errors with the largest window. Thus, whereas in the present 
experiment the individual differences appeared entirely as differences in the number 
of errors, in Exp. I they appeared partly as differences in the rate of reading.) 


Table 3. Errors per 100 words in Exp. II 


Rate of reading (words per minute) 


No. of “300 240 210 130 90 
Words ; ; = — " . 
©Xposed Mean S.E. Mean S.E. Mean S.E. Mean S.E. Mean S.E. 
13-2 18-0* 33 9-0F 26 6-0* 15 
1-8 29-8* £9 17-2 42 11-5* 26 
10 os = 30-6 55 21-77 L7 49 1-0 — = 
0-6 = _ = — 46-2 £9 20-14 52 11-6 Qo 


* Not different from the comparable mean in Table 2. 
+ Not different from the comparable mean in Table 4. 


The experimental conditions with the two smallest windows are plotted as crosses 
ted the mean number of errors per 100 words for 


in Fig. 2; beside each cross is prin a 
that condition. Equally spaced straight lines passing through the origin have been 
20, 30 and 40 errors per 100 words. 


fitted by eye to represent the error contours for 10, 
The contours, which are consistent with the data within the limits of the variability 


between subjects, represent exposure times for each letter of 0-38, 0-28, 0-22 and 
017 goc., respectively. | 

The error contours suggest that for small windows the accuracy of reading was 
determined very largely by the time for which each letter could be seen; it did not 
matter whether the time resulted from a small window moving relatively slowly, or 


from a rather larger window moving more quickly. This finding is compatible with 
both the single-shot and the ciné camera models. The difference in prediction between. 
the models concerns the exposure time at which the steep rise in errors occurred. 
Fig. 2 shows that the errors increased from about 20 to 40 9%, as the exposure time of 
each letter was reduced from 0-28 to 0-17 see. Even with the shortest exposure time 
all the letters could still be seen clearly, and there was no apparent reduction in the 
brightness of, or contrast in, the display. But as the observed error rate of 46°% 
indicates, it was not possible to read very adequately. This favours the model of the 
Visual system as @ single-shot camera with an upper limit of about five shots per 
Second, since reading should start to break down as the exposure time approaches the 


interval between shots. 
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The results for the moving windows of 9 and 79 letterspaces are not included in 
Fig. 2 because with larger windows the error rate was determined more by the speec 1 
of reading than by the size of the window. As the window increased beyond the range 
shown in Fig. 2 the error contours turn upwards, and finally run vertically. 


Size of window (let 
i) 
—- 


0 5 10 15 20 
Speed of window ‘letterspaces per sec. ) 
Fig. 2. Equal-error contours showing the relationship of speed of reading to size of window 
for a group of twelve subjects. Each cross marks an experimental condition. The value of the 
mean error per 100 words for this condition is printed beside the cross. The equally spaced 
contours have been fitted by eye. : 


ExpermMent III. Practice 


A third experiment was designed to answer the questions: (@) can reading through 
small windows be improved by practice? (b) If so, what is the nature of the 


improvement! 
Method 


The twelve new experimental subjects were naval ratings aged between 18 ceil WR antic A 


thirteenth rating developed a moderately severe stammer under the stress of the experiment, ant 


had to be discarded. _ 
The design is indicated in Table 4. Seven periods of practice, or combined practice and 


ere spread over aweek. experimental tests were given at the end of the first periods 


f the last three periods. The experimental conditions were always presented jn 
. of three 


experiment Ww 
t the end o ¢ ; 
of window, starting with no moving window and ending with the ondow 


In the first test six of the subjects all read the same six test passages, while the 
read another six test passages. In each case a Latin square design wa used. 

periment al tests each comprised only four conditions, the subject reading a 

nw test passages and two which he had read in the first test. The order of the new and 0° 
pt ¢ balanced over subjects, 80 that all twelve passages were read once in each condition 
he last three tests. In each condition half the passages were read for the first time, 
alf were read for the second time. — 
practice periods comprised nine trials and covered all the experiment®” 
o follow. ‘The first period of combined practice and experiment took 
tice periods took about 30 min., and the last three periods °o 
nt took about 40 min. 


and a 
order of size 
letterspaces- 
other six subjects 

The last three ex 


passages wa 
of each of t 
and the other h 

Each of the seven 
ns which were t 
Subsequent prac 
and experime 


conditio 
out 60 min. 


ab f 
vd practice 


combine 
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- Results and discussion 
he results are s ayaa é Ana S 
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compa re 
rable, the ? i 
: means for the first period are porn fh 
: are not signi athy ditt 
‘ Ki ly different from th 
e 


Means in 
ans in Table + ; : ae 7 
ble 3. In the tests during periods 5, Gand 7 the passages which had be 
= nap = ‘ ee a op? 3 
Since this is too small a difference to le Sorr- 


re; ‘ 

2 hernia give 6° fewer errors. 

vet, — the results from bot! 

windese: i hae improvement with practic 

eden: heroic ) atatintionlly reliable evidence of continu 

deacon A bg from the smallest window of three letterspaces: there was 
all three kinds of error, but it was significant only for omissions 


(P< 0-05 : F 
45) and insertions (2? < 0-01). 


1 the old and new passages have beer com 
e occurred with the two smallest 
ed improvement between 


Table 4. Errors per 100 words in Exp. II 


Rate of Period no. 
pee 


reading 


No. of 
‘eavile (words) 1 
Supteeg. agen —— _—— — 
‘ minute) Mean Mean S.ke Mean Mean 
3-2 P 
(is, 240 sl re} roy] ON 4:8 1:2 rica 1:3 
Moving 
Window) 
13-9 
oa 240 - - 
ee 2 = = 
“6 ) - 
240 = = > 
Ls = 
10 240 13-2 9-8 21 9-2 6 
0-5 210 10:7 21 11-6 2:2 9 1 
120 s8-0F Oo" 7-0 Ted Set ON 


* Not different from the comparable mean in Table 3. 
¥ Practice 5—practice 7 P< O01. 


At 
Only Ne rates of movement of the two smallest windows each letter was visible for 
about 0-3 sec. On the model of & single-shot camera with a rate of firing of not 


hor 
@ Ban ce : : 
than about five times Per second, the reduction 1 omissions with practice 


0) 

ld P : : , 
i be ascribed to learning to read with very little overlap between successive 
ljuction in insertions is related to the observation 


lewe 
bk _—o by the camera. The red i i 
Vhole yy: ne ds the end of the experiment the subject tended to wait at least until a 
%onep had been seen before yeh rather than guessing at the word 
itatepy if subsequently correcting himself. Guessing would have been & less risky 
y if the syntactical structure of Basic English had been more familiar. 


saying anything. 


vy. EYE MOVEMENTS 


[EXPERIMENT I 
e effect of sm 


d to show th all windows upon the 


Ag 
nal experi ; 
h itis, experiment was designe 
Cy : . 
y of fixations and regressions: 


tg the Method 
Oo Six ne 2 : ; 
ia > dise new experimental subjects were again youns nayal ratings- Two 
RE to nce because they could not read aloud sufficiently quickly : 
xeessive drift in his slectro-oculographic potent ial. 


additional ratings had 
another was discarded 
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Apparatus. The reading pacer was placed inside a screened box. The method of recording eye 
movements followed Shackel, Sloan & Warr (1958). Two electrodes embedded in small rubber 
cups (Shackel, 1958) were filled with electrode jelly and attached by suction one just beyond the 
outer corner of each eye. In some cases a small pit was first made in the epidermis with a dental 
burr (Shackel, 1959). An earthing electrode was attached below and behind one ear. The changes 
in electrical potential developed across the eyes were fed through a direct-current E.M.1. ampli- 
fier to an Evershed and Vignoles pen recorder. : 

The design and procedure duplicated principally the prose part of Expt. TA. After the practice 
the electrodes were attached, and the subject’s head was clamped in a comfortable position. The 
tape recorder had to be switched off, since it was in an unscreened box, but the subject still had 
to read aloud, The experimenter deleted any parts of the pen record made while the subject was 
omitting to speak a phrase or line. The sizes of window were presented in a different random 
order to each subject. The mean rate of reading was 260 words per minute, s.e. between subjects 
9-3. At the end the window showing only 3 letterspaces was presented at a mean speed of 115 
words per minute, s.z. 10-9. The practice and recording together took up to 24 hr. 

Two of the subjects subsequently practised for five periods, as in Exp. III. In the seventh 
period their eye movements were recorded again under the same conditions as in the first period. 

Scoring was restricted to the middle part of each line of record, since the largest windows were 
only filled with letters here. An average of about 15 sec. of record was selected from each subject 
under each condition, and the number of fixations and regressions during this period of time was 
counted. Some of the records contained spikes produced by action potentials in the facial muscles 
while speaking. These should have affected to about the same extent the records obtained with 
all sizes of window except the smallest, since the rate of reading was held constant over this 
range. Thus they may bias the mean number of fixations and regressions, but should not affect 
the comparisons between sizes of window, except between the smallest window and the remainder. 


Results and discussion 


Fixations averaged 3-8 per second, s.z. between subjects 0-12. There were n° 
obvious differences between reading with any of the sizes of window, and the fre- 
quency of fixations remained about the same after seven practices with small 
windows (P > 0-05). 

The failure of fixations to rise above five per second in frequency as the size of the 
window was reduced is compatible with the model of the visual system in reading a8 ® 
single-shot camera having a limit to its rate of firing of about five shots per second; 
for there would be no point in the eyes fixating the line more frequently than the 
camera could take views. Perhaps the rate of fixations of good readers remains fairly 
constant under different conditions of reading (Woodworth, 1938, p. 724) because it 18 
set to match the maximum comfortable frequency at which the central computer can 
accept successive blocks of information. 

For windows exposing five or more words at a time regressions averaged 3-0 % of 
fixations, and involved four of the six subjects. For windows moving at the same 
speed and exposing less than three words at a time, regressions averaged 1:2.% aa 
involved two of the subjects. This difference is not reliable statistically. With 
smallest window which moved more slowly, regressions averaged 2:9%,. ie 

No obvious advantage was to be gained from a regression when reading throug oi 
very small window, since the subject could not see any typescript when nese 
regressed. Perhaps a regression simply indicated a decision not to take tint at the 
information until he had thought about what he had just seen. It is possible 


3 : “om 
4ndow was the direct cause of some of the regressions, the subject looking away fro 
one display for a brief period when he had lost track of what he was SUPPOS¢ 


d to be 
ading. These suggestions are in line with the view that regressions are large. 
rea oe 


all 


ly the 


=e 
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result of difficulty in reading, not the cause. Clearly, making the student read through 
& window which moves continuously. as the Carborundum (1959) films do, is unlikely 
to prevent regressions. 


The experiments were carried out under the general direction of Dr N. H. Mack- 
worth, who lent the eve-movement recorder. Dr M. Stone and Miss V. R. Cane gave 
advice on statistical methods, and Dr R. Conrad and Mr B. Shackel commented on a 
draft manuscript. The experimental subjects were supplied by the Royal Navy. 
Financial support from the Medical Research Council is also gratefully acknowledged. 
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ON THE PSYCHOLOGICAL NATURE OF 
STAGE IMPERSONATION 


By R. NATADZE 
Thilisi, USSR. 


The hypothesis examined in the present paper is that it is fixated set evolved on the basis of 
Picturing to oneself the particular imaginar: 
foundation on which stage impers' 
the ability to evoke a set on the bas 


y situation imposed by the play that constitutes the 
. Findings are presented of some experiments on 
sof an imagined situation. The subjects in these experiments 
Were grouped as follows: (a) gifted actors and promising students of the Tbilisi Theatrical 
Institute; (b) persons unconnected with the theatre; and (c) persons incapable of stage imper- 
Sonation, The data suggest a high correlation between the ability to evolve a set on the basis of 
imagination and the capacity for stage impersonation. 


ion re 


I. Inrropucrion 


When, witha spontaneity convincing to the spectators, the actor acts in conformity 
not With a real, but with an imagined situation imposed upon him by the play, embody- 
Ng thus in his stage performance experiences and conduct not his ovn—what is the 
Psychological mechanism of such behaviour? 

This constitutes the essence of the time-honoured problem of the psychological 
ases of stage impersonation which for centuries has been discussed as the moot 
‘sue of ‘genuine mental experience’ or ‘real feeling’ versus ‘cold virtuosity” and 
MMitation’, 
In the opinion of the writer, the stagnation which has up to now marked discussion 
of Problems implied in the above controversy is due to the fact that in recent times 

te subject has, as a rule, been discussed by theatrical workers, without reference 

° the evidence provided by present-day psychological science. 

As a result of systematic observation of the preparation of roles by the students 
“l the Tbilisi Theatrical Institute, of attending their rehearsals, and of a psycho- 

ical analysis of the theory of stage performance known as the Stanislavsky system, 

Stanislavsky, 1938), the writer has been led to the conviction that stage behaviour 

taing convincing naturalness, i.e. ‘impersonation’ is attained, only when the actor 
Steceeds in evolving and fixating a set corresponding to the imagined situation called 

°r by the play. This situation once fixated, ic. having become a ‘fixated set’ 
2nadze, 1939), conditions corresponding behaviour on the part of the actor in much 
© same way as real-life behaviour is immediately conditioned by a corresponding 
et emerging on the basis of the subject’s perception of the real situation. 

But can atid a set emerge on the basis of an imagined situation and under con- 
- ions of the subject's awareness of its unreality? The writer thinks himself justified 
ai eerting that this possibility has been proved experimentally even for perceptual 

Ations the content of which is at variance with that imagined (Natadze, 1960). 

. | the assumption is correct, that it is the corresponding set of the actor that con- 


it 5 Z © ’ : : 
“Utes the actual basis of the ‘mechanism’ of stage impersonation, then the ability 
27 . 
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to induce in oneself an imaginally based set, especially when there is contradiction 
between the imagined and the perceived, should correlate with the capacity for stage 
impersonation. 


Il. THE EXPERIMENTS 


The tests were carried out with the following groups of subjects: 

(1) Ten prominent dramatic actors: eight from three Tbilisi theatres (two Georgian and one 
Russian) and two former actors of the Moscow Art Theatre. 

(2) Seven younger actors (also hailing from Tbilisi) with two or three roles to their credit, 
created in the course of a few years’ stage work. 

(3) Ten promising students of the Georgian Theatrical Institute. 

(4) Seven average students of the same Institute. 

These four groups of subjects were classed as belonging in the category of actors capable of 
stage impersonation (‘actors’ in the Tables) the first three groups consisting of persons with 
clearly defined abilities in this respect. 

(5) Four students of the Theatrical Institute, who had proved unsatisfactory and had there- 
fore been advised to leave the Institute. 

(6) A prominent Georgian comedian (hereinafter referred to as ‘N*) known for his incapacity 
for impersonation: he invariably displays one, and only one, mode of comic acting. 

The latter five subjects were selected as persons definitely devoid of the ability for stage 
impersonation. : : 

(7) Twenty-one subjects not connected with the theatre, Of these, thirteen were research 
psychologists and eight clerical and administrative workers. 'This group was taken as belonging 
to the category of subjects who had nothing to do with stage activity. The possibility is of course 
not to be excluded that some of them had potential acting ability. One reason for singling out 
psychologists was that as a result of their professional habits (e.g. introspection) they, unlike 
other persons not connected with the theatre, are accustomed to dealing with mental imagery: 
(Groups 5-7 are classed together in the Tables as “non-actors’.) 

Since stage impersonation is mainly characterized by the actor having to act conformably 
to an imagined situation while actually perceiving an entirely different one (partners, wings: 
sets, etc.), we shall deal with the results only of the experiments in which the imagined is 
contradicted by the perceived. The experimental method used has been described elsewhere 
(Natadze, 1960). 


Experiment 1. The subject is instructed to inspect two equal-sized wooden balls 
(with handles) and imagine as vividly as possible that he is simultancously lifting 
them by the handles, At the same time he is to imagine that one of the balls is very 
heavy and the other very light. When he has succeeded in doing this—i.e. in going 
through the ‘experience’ of ‘feeling’ the difference, he has to go through fiftee? 
successive rehearsals of the imagined procedure. This is followed by the critical test- 
With his eyes closed, the subject lifts two objects of equal weight by their handles 
and compares them as to weight. If his perception is distorted (i.e. if one of the 
objects is perceived by him as being heavier), this is an indication of the effect on = 
perception of the fixated set evolved on the basis of the imagined lifting of unequ® 
weights; viz. a set for PEnCELV ANE heavier object on one side as compared to the been 
Tf no illusion occurs, i.e. if in the critical test the objects are, from the very star d 
p erceived as being equal, it is an indication that a fixated set based on lifting se es 
weights has not been evolved. The earlier the subject, in the course of the = A 
tests, shifts to adequate perception, the fainter is the effect of the fixated se? 

The results of Expt. 1 are given in Table 1. on 

It is evident from Table 1 that the percentage of set fixation under the a and 
described conditions is much higher for groups more or less capable of stage impers 
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tion than for subjects unconnected with the theatre, though this latter group includes 
psychologists. Of the eight non-psychologists tested in this experiment, only one de- 
veloped a set-induced illusion. Of the seventeen actors and actresses only one failed to 
evoke an illusion on the basis of imagination. This was subject Ay. a comedian. 
Of the ten promising students of the Theatrical Institute, two gave negative results ; 
one of them (here referred to as B) is a well-defined comedian, while the other (a 
girl student L, at present playing minor roles) is not considered to be an actress of 


high promise. 


Table 1. Experiment 1 


Adequate Total 
Subjects x perception illusions 

Prominent actors 10 1 9 
Young actors i 6 7 
Promising students 10 2 8 
Average students 8 2 6 
Total ‘actors’ 35 5 30 
sychologists 13 5 8 
rical and administrative 8 6 2 
Unsatisfactory students 4 3 1 
Comedian N 1 1 0) 
Total ‘non-actors* 26 15 11 


Table 2. Experiment 2 
Disturbance of Adequate Perception 


Charpentier 
Charp. illusion perception of contrast 


Subjects N illusion 

Prominent actors 10 2 8 3 ® 
Young actors q 1 6 2 4 
I romising students 10 1 9 3 6 
Average students 6 2 * i : 
Total ‘actors’ 33 6 27 11 16 
Psychologists 7 2 - ; i 
ot ate and administrative 8 ¥ 1 0 1 
Unsatisfactory students + 3 0 0 

Omedian N 1 : o 
20 15 6 3 2 


Total ‘non-actors’ 


at of the four unsatisfactory students only one developed 
_Set-induced illusion. To this it ought to be added that not one i Se to which 
Was subjected resulted in an illusion. Mention should also be made of the fact that 
Subjects capable of impersonation not infrequently develop a stable illusion, i.e. 


ley Manifest the effects of intensive and prolonged action upon them of imagination- 
Stimulated set, while in the rest of the subjects a stable set occurs — 
“Xperiment 2, The overcoming of the Charpentier iDpsion on the basis of a Exated 
Stim — ination. 
imself as vividly as possible that he is lifting them by their strings, and that in 
Sing he feels the smaller cylinder to be very heavy and the larger one very light 
his imagined procedure 


(ag j it were hollow). After fifteen successive rehearsals of tl 
27-2 


It Should also be noted th 
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the subject, in the critical trial, lifts the Charpentier cylinders, but now his task is 
actually to compare them as to weight. 

The results are given in Table 2. 

Of the group of prominent actors, two gave no evidence of the Charpentier illusion 
having been disturbed, i.e. of having developed a fixated set: the comedian A of 
Expt. 1, and also one other subject; and of the group of capable students, the 
comedian B, referred to above. The fairly large percentage of illusions in the group 
of psychologists may partly be due to their having had much experience with the 
Charpentier cylinders. 

Experiment 3. Induction of a set for imagined lifting of unequal weights while in 
the act of actually lifting equal loads. 

After the subject has simultaneously lifted, by the handles, two wooden halls of 
equal size and of equal weight, and has thereby made sure of their being of equal 
weight, he is told to lift these same objects, cach time forcing himself into ‘feeling’; 
‘experiencing’, as clearly as possible, that one of them (say, the right-hand one) 
is very heavy, and the other, very light. After this task has been gone through fifteen 
times, the subject is instructed in the ‘critical’ test to shut his eyes and to lift by the 
strings two objects (say, wooden cylinders) of equal weight, and compare them. 

The results of the experiment are given in Table 3. 


Table 3. Baperiment 3 


Adequate Total 
Subjects N perception illusions 
Prominent actors 10 0 10 
Young actors 7 1 6 
Promising students 10 0 10 
Average students 7 2 5 
Total ‘actors’ 34 3 31 
Psychologists 13 6 7 
Clerical and administrative 8 5 3 
Unsatisfactory students 4 3 1 
Comedian N 1 1 0 
Total ‘non-actors’ 26 15 lL 


As is seen from the table, in two of the groups, that of prominent actors and ihe 
of promising students, set-induced illusions were produced in all the subjects scone 
exception: of the younger actors, only one (C, at his best in comic parts) showe® ° 
negative result. ; 

It should be noted that for subjects not connected with the theatre the task in “ 
experiment proved to be much more difficult than the tasks in the foregoing ioe 
ments. The majority of the subjects managed to attain the required ance 
kinaesthetic visualization of lifting unequal weights only at the cost of great es 
and after no less than ten to sixteen vain attempts; this may be accounted on with 
strongly inhibitive action of the objectively equal weight of the objects ii "Haat se 
a considerable number of the subjects of this category no sufficiently exper 
pression could be produced, whatever the exertion made to that end- In Laity he 
ment the difficulty apparently consists in that within one and the same ™ 


this 
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itagined content. is : 
a . pada separ = ge perceived content (kinaesthetie visualiza- 
oral ee. ehts adieted by actual pereeption—also kinaesthetic—of 
= ee achieved the required effect with extreme ease, 
pt oo hag ie en - conc rte One would infer from the foregoing that for 
somes. K a is ee proved to be still easier than those of the preceding 
Ping ote ep sinc t re possibilities for ‘acting inherent in this experiment 
lifting objects Qs thi nahatill nal hae part-of these sulijeetet the subject is actually 
agree itary : lis _ - i make it the easier for him to act, while engaged in the 
-_ ind sl ae . onc : me baci weights: accordingly, he puts more effort 
hte *s . ba ee . slows down the movement of that hand, applies a 
nn a aed a ae of one of the two objects, ete. In the first two experiments 
firm ti on lity is ruled out, since the subject s hands lic motionless on the table, 
iwi : ee that has no relevance to the task. The actor’s habit of working out, on the 
ge, a relevant attitude toward what is being imagined must, in all probability 


have ‘ 
“E contributed its share. 
Dy ¥ 
seper ot] ¢ ix j 
ne — nt 4. Induction of a fixated set on the basis of an imagined lifting of 
qual weiehts while the subject i ifti 5 t 
jual weights while the subject is actually lifting loads whose weight correlation 


is aati 
pal ap by that mentally pictured. 
ne subject simultancously lifts, by their strings, two wooden cylinders, of 123 and 
the right-hand one, is heavier 


ik ape rae oe make sure that one of them, say 
Finn sabe rer ; ve is then told to lift the same objects by the strings and at the same 
the erat west into experiencing as vividly as possible (as if it were a sensation) 
has ei a hat the objectively lighter cylinder is very heavy. After the subject 
to the ere “= in doing this consecutively fifteen times, he is, with his eyes shut, put 
heavy i bea test, which consists in his having to lift simultaneously two equally 
Th »jects, and compare them as to weight. 
he results of this experiment are given mn Table 4. 


Table 4. Experiment 4 


Adequate Total 
Subjects N perception illusions 

Prominent actors 10 0 10 
Young actors 7 1 6 
Promising students 10 0 10 
Average students 7 2 5 
Total ‘actors’ 34 3 31 
Psychologists , 13 5. 8 
Clerical and administrative 8 8 0 
Unsatisfactory students 4 3 1 
Comedian N 1 1 0 
26 LY 9 


Total ‘non-actors 


reat though the numerical data of this experiment almost coincide with those of the 
faite ne test (barring the non-psychologists unconnected with the theatre, who 
xe to produce @ set-induced illusion in this test), in the latter case the difficulty 

rienced by subjects unconnected with the theatre in performing the task in- 


Gp 
Cag ‘ . - be o 
ed, whereas actors achieved it as readily as in the preceding experiment. 
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Experiment 5. Induction of a fixated set on the basis of a haptically imagined 
unequal volume, while the subject is actually engaged in perceiving haptically an 
equal volume. 

The subject holds equal balls—one in each hand—grasping them tightly with his 
fingers. He is to visualize as vividly as possible (as if it were an actual ‘experience ’) 
that he is grasping a large ball with one hand (the right, say), and a quite tiny one 
with the other. After fifteen consecutive successful rehearsals of the procedure 
required, the subject with his eyes closed, has, in the critical test, to compare as te 
volume two equal wooden balls which the experimenter places momentarily in his 
hands. 

The results are presented in Table 5. 


Table 5. Baperiment 5 


Adequate Total 
Subjects N perception illusions 
Prominent actors 10 2 8 
Young actors 7 2 5 
Promising students 10 2 8 
Average students 6 2 4 
Total ‘actors’ 33 8 25 
Psychologists 13 8 5 
Clerical and administrative 8 8 0 
Unsatisfactory students 4 4 0 
Comedian N 1 1 0 
Total ‘non-actors’ 26 21 5 


The task set in this experiment proved to be the most difficult one. Even actors 
attained the required result with some difficulty, while most of the subjects unco”” 
nected with the theatre who succeeded in carrying out the instructions, did s° by 
dint of utmost exertion, not infrequently manifesting great fatigue towards the en 
of the test. 

This difficulty is presumably due, first, to the circumstance that the instruction i 
grip the balls tightly precludes the possibility of ‘acting’, i.e. of making movemen : 
comformably to what is being imagined; and secondly, to the tactile-haptic perceptio™ 
being linked with a markedly pronounced ‘feeling for reality’ which apparent y 
causes a special difficulty in overcoming this sensory impression. As is seen from t 
table, the percentage of fixated set showed a considerable drop in this experiment F 

Incidentally, among those who again failed to evoke a set were the comedian **’ 
and the girl student L (mentioned under Expt. 1, above). 

Experiment 6. Appraisal of the effect on the perception of critical objects © 
based on imagination. 

The subject has to look at two equal-sized wooden cylinders and im ; 
is lifting them by strings attached to them. At the same time he should “ees? af 
that one of them is very heavy, and the other very light. After fifteen eal ny 
this imagined handling of the two cylinders, the subject has, in the pers 
momentarily to lift them by their strings, in order to compare their rea 
which are respectively 132 and 186 g. This difference is considerably 1? ee the 

of the threshold; for this reason the subject, as a rule, unmistakably P 


fa set 


7 he 
agine that ; 
s ne 
mag! 


. 
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difference in weight without any preliminary set-inducing trials. The conditions of 

the experiment make it possible to take into account only the set’s contrastive effect : 

it was the objectively heavier eylinder that was conceived by the subject as being 

the heavier one. : 
The results of the experiment are presented in Table 6. 


Table 6. Experiment 6 


Adequate Total Illusion Illusion 
Subjects N perception illusions of equality — of contrast 

Prominent actors 10 2 8 1 7 
Young actors 7 3 4 1 3 
Promising students 10 4 38 2 6 
Average students 6 2 4 1 3 
Total ‘actors’ 33 9 2+ 5 19 
Psychologists 13 11 2 1 1 
Clerical and administrative 8 8 0 0 0 
Unsatisfactory students 4 4 0 0 0 
Comedian N 1 1 0 0 0 
26 24 2 Mi 1 


Total ‘non-actors* 


; As is seen from Table 6, it was the potency of the effect which imaginally-based 
fixated set had on perception that proved to be the most characteristic, the most 
Specific manifestation of such a set in persons capable of stage impersonation. In 
&n overwhelming majority of subjects in this category, the imaginally stimulated 
fixated set has such a potent effect on the subsequent perception of weights that it 
tends to blot out differences amounting to no less than 41% of the weight of the lighter 
Object. This effect is shown by the table to differ in degree: when the contrastive 
effect. is strong, an illusion of a reversed weight relationship emerges, so that the 
heavier shisab % perceived as being the lighter one; when the contrastive effect is 
8 strong, an illusion of equality is the result. Incidentally, with persons capable 
of stage impersonation the first variety of illusion, i-e. that with the higher potency 
of effect, predominates. ; 

It is worth noting that of the subjects unconnected with the theatre, only two 
Psychologists produced a positive result. Both are of the type in whose inner life 
Magination plays a great part. In all of the preceding tests they readily performed 
“Ae task assigned them and produced a strong and stable illusion. They constitute 
Just under 10 9%, of all the subjects unconnected with the theatre, whereas 80% of 
the prominent actors and promising students and 74 % of all the actors and students, 


Neluding those of average ability, give a positive result. 


JII. Discussion 
ained unequivocally suggest that the ability to evoke 


Xated set based on an imagined situation is far more widespread among persons 
‘2 


®pable of stage impersonation than among those unconnected with the theatre; 
Sain, in persons incapable of impersonation this ability is, as a rule, absent, since 
tested in the present series of experiments 


the fiy i f the latter category 
e subjects of the ta 3 : : : Sen 
i ur students and one actor, N), only one student displayed this ability, and that, 


®; only in the first four tests. 


l. The objective data obt 
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2. Three of the actors and promising students tested, who in a number of trials 
failed to developed a strong fixated set, were comedians (the subjects A, B and C). 
Thus, all the four comedians (including the above-mentioned N) tested showed a 
low capacity for evolving a set based on imagination. The question arises whether 
this is not characteristic of comedians gencrally. Does not the comical nature of the 
roles performed by them prevent genuine impersonation? For docs not an actor 
performing such a role exhibit, as it were, to the public his critical attitude towards 
the character he personifies? 

Be that as it may, the following observation is worth recording: had the comedians 
not been included in the group of ‘actors’, in most of our experiments a set-induced 
illusion would have been produced by all the nine prominent actors and by 90% 
of the young actors and promising students. The student L is the only exception: 
in a number of experiments she produced no illusion at all. It should be observed, 
however, that later her abilities in stage performance proved to be of no high 
order. 

3. Of all the experiments, the most striking difference between the two main 
categories of subjects was revealed in the experiment (Ixpt. 6) designed to ascertain 
the effect on perception of the imaginally stimulated set. 

Second in this respect are those experiments (xpts. 3-5) in which an imagin- 
ally stimulated set of a given modality emerges in despite of actual perception in 
the same modality (Expts. 3-5), i.e. under conditions of maximum contradiction 
between the imagined and the perceived situation, which, as has above been observed, 
should be characteristic of the actor. 

4. The difference between actors and subjects unconnected with the theatre, a8 
shown in the degree of difficulty with which they voluntarily developed a set with 
respect to an imagined situation, proved to be particularly pronounced ; especially 
so in those experiments in which the imagined situation is contradictory to that 
perceived (Expts. 3-5). All the actors tested attained, with great facility and at once, 
the specifically active attitude toward the imagined situation which is necessary 
for evolving such a set, whereas the subjects having no connexion with the theatre 
achieved this with great difficulty, by dint of a strong inner strain. The former can 
easily ‘experience’ or ‘feel’ the imagined, while those of the latter who can attain 
such a result achieve it only with great difficulty and at the cost of very considerable 
inner tension. : 

5. It should be specially emphasized that subjects who have sufficiently familiat- 
ized themselves with the experimental procedures can easily discriminate between 
a mere ‘conceiving’ of what they are to imagine and a specific ‘inner attunement 
towards the imagined. The actor subjects, as well as the psychologist subjects. often 
fer to this latter: ‘T’ve worked myself into the (mental) state > “Tm in the (mental) 


re ae 

state’; and almost invariably make use of such terms as ‘preparedness’, direct 
ss, ete. : 

ness According 


This eannot but bring to mind analogous observations by Stanislavsky- “ie 
to him. the main and indispensable condition for convincing behaviour on woe a 
is ‘belief? in the reality of what 1s being acted, though this, of course, should n 
imply any actual lessening of the actor’s sense of the real. 


In the present writer’s opinion, the inner state of the actor to which Stanislavsky 
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refers as ‘belief’ in the reality of what is being acted on the stage, is just that real 
inner state of specific active attunement to the imagined which constitutes the 
Necessary prerequisite for evolving a set with respect to the imagined, the subject 
being at the same time fully aware of its unreality. 

6. Astrong argument in favour of attitude as a factor in the actor's 
Would seem to be the experimentally established fact that an imaginally stimulated 
fixated sect may, while functioning against the background of a general attitude, 
; nt of the ‘sense of the real” resulting 


stage behaviour 


act upon the actual reality with no impairme 
therefrom, i.e. the actor being fully aware of the unreality of the imagined situation: 


that is why the actor's acting does not change into virtual behaving. This would be 


impossible if the actor had been acting under the influence of a genuine and earnest 


feeling evoked by an imagined situation. 
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Three groups of subjects were instructed to judge the relative brightness of two stimuli, the 
relationships. Testing was 


sizes and distances of which were varied to allow three visual angle 
carried out under reduced viewing conditions and the groups differed in terms of the criteria 
s judgements. For all groups it was found 
intensity the stimulus subtending the smaller 


subjects were instructed to use in making brightn' 


that when the two stimuli were equal in luminou: 
Visual angle was consistently judged to be less bright than the stimulus subtending the larger 


Visual angle. Judgements made with ‘projective’ criteria were more a function of stimulus size 


and distance than were judgements made with either ‘objective’ or ‘apparent’ criteria. 


IT. InrropvuctTion 


Tt will be asked whether: (a) two stimuli of the same size but at different distances 
from the subject, and (b) two stimuli of different sizes but at the same distance from 
the subject, will be judged to be equal in brightness when they are of the same lumi- 
Nous intensity. Gibson (1950, footnote, p. 137) has denied that brightness judgements 
are a function of stimulus distance, stating, ‘...the presumable assumption (is) that 
4n object necessarily appears darker as its distance from the eye increases. Apart 

tom the little-known effects of atmospheric conditions on visibility—aerial perspec- 
asis in physical fact.’ There are, however, two retinal 
ion of the Iuminous intensity of the stimulus, and 
and distance (Ittelson & Nilpatrick, 


tive—the assumption has no b 
Configurations which are a funct: 
ne of these is also a function of stimulus size 
1961), The total amount of light reaching the nodal point of the eye from a stimulus 
an inverse square function of distance and a direct 
UNction of stimulus area. The solid angle subtended by the stimulus is also an inverse 
Square function of distance and a direct function of stimulus area. Accordingly, 
he intensity of light subtended (the amount of light per unit solid angle) is indepen- 
ent of stimulus area and distance, whereas the total amount of light subtended is a 
UNction of stimulus area and distance. ; ; ; 

Are there any experimental conditions under which brightness judgements are 
“fected by variation in stimulus size and distance? Some size and distance dis- 
Srimination data suggest there are such experimental conditions. Both size-constancy 
Gilinsky, 1955) and distance-constaney (Over, 1961) relationships are found under 
Unrestricted viewing conditions when subjects are instructed to use ‘objective’ 
MdAgemental criteria. Under these viewing conditions subjects given ‘projective’ 
“structions judge two stimuli to be equal in size only when they subtend equal 
Visual angles (Gilinsky, 1955), while the size judgement of subjects instructed to 
Udge in terms of ‘apparent’ size follow a relationship somewhere between the rela- 
‘Onships found for ‘objective’ and ‘projective’ instructions (Thouless, 1931). 

der reduced viewing conditions (darkroom, monocular viewing, restriction of head- 

vements, etc.), however, two stimuli are judged to be equal in both size and dis- 


Of constant luminous intensity is 
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tance only when they subtend equal visual angles (Over, 1960), irrespective of 
whether the subject is instructed to use ‘objective’ or ‘projective’ criteria in making 
judgements (Over, 1960a). 

Under reduced viewing conditions subjects given ‘objective’ judgemental criteria 
judge two objects of different luminous intensities to be equal in both size (Robinson, 
1954) and distance (Coules, 1955), when the stimulus of greater luminous intensity 
subtends a smaller visual angle than the stimulus of lesser luminous intensity. 
Stimulus size, distance, and luminous intensity are not, however, equivalent opera: 


tions for size and distance judgements. Although some limited changes in size and 
distance judgements can be brought about by variation in any at stimulus size, 
distance, and luminous intensity, two stimuli are not judged to be equal in size and 
distance only when they subtend equal amounts of light (exeept when they also 
subtend equal visual angles). 

If variations in the sizes and distances of stimuli affect brightness judgements in 
the manner that variation in the luminous intensities of the stimuli affects size and 
distance judgements, it would be expected that under reduced viewing conditions 
two stimuli would be judged to be equal in brightness when a stimulus subtending 
a smaller visual angle is of a greater luminous intensity than a stimulus subtending 
a larger visual angle. When subjects are instructed to use ‘projective’ judgemental 
criteria it would be expected that two objects would be judged to be equal in bright- 
ness when they subtended the same total amounts of light. Even when subjects ave 
instructed to use ‘objective’ criteria, that is, when they are instructed to judge that 
two objects are equal in brightness when they subtend the same light per unit solid 
angle, it would be expected that brightness judgements would be, to some extent: 
a function of stimulus size and distance. If an instruction to judge in terms of 
‘apparent’ brightness is as ambiguous as an instruction to judge in terms of 
‘apparent’ size, it would be expected that brightness judgements would be more @ 
function of stimulus size and distance when the subject. is instructed to judge 
‘apparent’ brightness than when the subject. is instructed to judge ‘ohjective’ 
brightness. — 

The sole experimental evidence is provided by Hanes (1951) who found that. for 
certain visual angle differences and luminance levels, the larger of two stimuli which 
were at the same distance from the subject had to be of the neces luminous intensity 
before the two stimuli were judged to he equal in brightness. It is not known whether 
Hanes’s experimental situation was reduced (in eres of size and distance diserimin®” 
tion functions): nor does Hanes set out e his 


! ) xplicitly the judgemental criter!™ ©” 

subjects were instructed to use. It is Possible that Hanes’s results are artifice! 
hee é : ih ies i SS res ope aeael, 60 

Hanes has not demonstrated that even w hen subjects are explicitly instructec = 

make judgements independent of stimulus size judgemer ‘ 
! a oe ize. 

under reduced viewing conditions are to some extent a function of st 

Nor has Hanes examined the situation where brightness judgements 
‘ . 7 i j . ae: 

two stimuli of the same size but at different distances from the subject- 

ment to be reported is aimed at providing these furthe 


and distance brightness 7 
jmulus * 


r data. 
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Brightne 


Il. Procepure 


_ The reduced viewing conditions used were similar to those set out elsewhere (Over, 1962), 
Under these conditions it has been found that two stimuli are judged to be equal in size and 
distance only when they subtend equal visual angles (Over, 1960). The testing was carried out 
ina darkened room and the subjects, tested individually, were seated inside a booth containing 
a headrest, Viewing was monocular with the right eve. When the curtain in front of the subject 
Was raised the subject was able to see two diamond-shaped lights at eye-level in front of him. 
Each stimulus was produced by the illumination of a milk-glass screen. An iris mechanism 
between a 15 W., 230 V. lamp and the sereen enabled the experimenter to change the luminous 
Mtensity of the stimulus without varying the temperature of the lamp filament. Before the 
age of twenty readings), measured with an 8.E.1. photo- 


€xperiment luminance values (the ave 
e was varied 


eee were obtained for various iris apertures with each stimulus. Stimulus 
ay placing a sheet of black cardboard with a specified aperture in front of the mil k-glass screen. 
The experimenter was able to place the stimuli, which were separated by a constant visual angle 


Of 9°, at either the same or different distances from the subject. 

Throw #roups, each of ten subjects, were used. Most of the subjects were second or third year 
Ds hology students and_ all reported that they understood their instructions. The groups 
differed in terms of the judgemental criteria subjects were instructed to use. Each subject 
Was instructed: ‘When the curtain is lifted you are to judge whether the object on your left is 
righter or less bright than the object on your right.’ In addition, the following specific instrue- 


tions were given: 
‘Objective’ instructions. ‘You are to look at a unit area, say the square inch in the centre, 
Of each object and to see whether the two objects have the same amount of light in that unit area. 
the object on your left contains more light per unit area it is brighter than the object on 
your right. Do you understand that this criterion requires you to ignore overall differences in 
S pees and distances of the objects?° ; 
lj rojective’ instructions. ‘You are to compare the two objects in terms of the total amount of 
'ght from cach which reaches your eye. Do you understand that the total amount of light from 
we object which reaches your eye depends upon the size of the object and its distance from you? 
1EN two objects of different 8 ros emit light of the same intensity, that is, when they emit the 
Same amount of light per unit area, the total amount of light reaching your eye is less for the 
‘Maller object than for the larger object.’ : 
Apparent’ instructions. ‘You are to judge whether the object on your left appears to you to 


be bya ; rs , 
. brighter or less bright than the object on your right. 


Table 1. Arrangements of stimulus sizes and distances 


Iexperimental arrangements 
Ratios 


cs SD CD SS/SD:Cs/CD 


Sti : 
Ligg nls size and 
Stang, panes 4 
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CS specp 2 2 7 7 4 4 14 14 Fa 
= CS spe cp 2 3 7 14 4 4 7 14 vl 
so 8Dsep 28 8 Ww 7 a. os & 
SOS spscp 2 4 7 : = 
2S sp=cp 4 2 7 7 4 2 14 M4 
2 4 7 4 4 2 14 i 


CS) sp ‘ 
Ww , + CD 
here SS/SD = Cs/CD 
fy, Ss Signifies standard sizo in inches (diagonals); CS comparison size in inches; SD standard distance in 


>and CD comparison distance in feet. 


whe Six combinations of stimulus size and distance, together with the twelve arrangements 
se Y used in the experiment, are set out in Table 1. The seventh possible combination, where 
“Beg vo Stimuli differ both in size and in distance but subtend unequal visual angles, was not 

* The six combinations, for the stimulus values in Table 1, reduce to three different relation- 


i °etween the visual angles subtended by the two stimuli. 
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The luminous intensity of the standard stimulus remained constant during the experiment at 
2-80 log ft.-L. The luminous intensity of the comparison stimulus could be set by the experi- 
menter at any one of twelve 0-01 log ft.-L. steps between 2-30 log ft.-L. and 1-40 log ft.-L. 
For each stimulus arrangement the subject made judgements when the luminance of the com- 
parison stimulus was 2-30, 2-80, and 1-40 log ft.-L., the order of presentation of these luminances 
being varied at random between arrangements and subjects. If the subject judged ‘less bright’ 
when the luminance of the comparison stimulus was 2-30 log. ft.-L. and ‘brighter’ when it was 
2-80 log ft.-L., he was then required to make brightness judgements when the liminous intensity 
of the comparison stimulus was at each of the four intermediate levels, the order of these presenta- 
tions varying at random between arrangements and subjects. If a judgement of ‘brighter’ 
was given when the comparison luminance was 1:40 and of ‘less bright’ when it was 2-80 log 


ft.-L., the subject made brightness judgements at the four intermediate luminance levels, the 
order of presentation again varying at random. Therefore, except when judgements of *b1 ghter’ 
were given when the luminance of the comparison stimulus was 2-30 log ft.-L. and of ‘less 
bright’ when it was 1-40 log ft.-L., each subject made judgements at seven different Juminous 
intensities of the comparison stimulus for the twelve stimulus arrangeme 


nts. 


Ill. Resuurs 


The cumulative frequency of ‘brighter’ judgements given by each instruction 
group to the three visual angle relationships of the stimuli with variation in the 
luminous intensity of the comparison stimulus are set out in Table 2. The luminous 
intensity of the standard stimulus was constant at 2-80 log ft.-L. The null hypo- 
thesis that as many judgements of ‘brighter’ as judgements of ‘less bright’ will be 
given when the two stimuli are of the same luminous intensity, irrespective of the 
visual-angle relationship of the two stimuli and of the instructions given to the 
subject, can be tested by a series of binomial tests of significance (Siegel, 195%: 
p. 40). The various z values, and the probability of obtaining these by chance alone; 
are set out in Table 3. One-tail probabilities are given for the two sets of cases where 
the stimuli subtend different visual angles, two-tail probabilities for the set of case’ 
where the stimuli subtend equal visual angles. 

The results show that when the two stimuli subtended equal visual angles 2 


Table 2. Cumulative frequencies of ‘brighter’ judgements with change in the 
luminous intensity of the comparison stimulus 


Visual angle relationships 


r a 
Comparison 2:1 Mel 1:2 
luminances c P 
(log ft.-L.) P A fo) Pp A oO Pp A o 
I-4 29 — i 
13 19 40 ms 
T2 = = — = = = 13 36 4 
Tl <= = — 40 40 40 5 26 Ba 
T-0 = 40 40 38 39 37 1 13 14 
29 = 39 38 34 34 30 — 2 6 
2-8 40 31 33 25 21 20 —_ 1 1 
37 39 25 19 = nis as Rs — Ae 
35 14 u 4 3 2 3 = a 
32 1 2 2 as = a as * 
24 _ a 2 — — _ aa = 
11 — ie = — — ~ 


P signifies ‘projective’, A ‘apparent’, and O ‘objective’ judgemental criteria. 


a 
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the subject's eye as many judgements of “brighter’ as of ‘less bright’ were given 
When the stimuli were equal in luminous intensity. When, however, the comparison 
Stimulus subtended a visual angle which was twice as large as the visual angle sub- 
Hat by the standard stimulus. there were significantly more judgements of 

Tighter’ than of ‘less bright’ when the stimuli were of equal luminous intensities. 
When the visual angle subtended by the comparison stimulus was half the visual 
re ot emsligc by the standard stimulus significantly more judgements of ‘less 

fe! lan of “brighter’ were given when the stimuli were of equal luminous in- 
tensities, Judgements followed the above functions for each of the twelve stimulus 
Mtrangements set out in Table 1. 


Table 3. 2 values and probabilities from the binomial tests 


Visual angle relationships 


P A 6) P A oO P A te) 
Bo one SAS 411 1-58 0-32 0-00 6-32 6-01 443 
<0 <0-01 < 0-01 O-1L O74 1-00 < 0-01 < 0-01 < 0-01 


Table 4. Kolmogorov-Smirnov two-sample tests of significance 


Visual angle relationships 
x 


‘ 21 1:1 Tse 
Compan. eee ak _ ; 
— D P D P D P 
Bes es ; 
pa 31 < 0-01 5 23 < 0-01 
AC 29 < 0-01 5 32 < 0-01 
“Q 6 NS. 5 13 < 0-05 


F 
hee trends held for all three sets of instructions ; thus eiicmulus =a _ distance 
‘a Variables even when the subject was instructed to use objective ju gemental 
Ko It can be asked, however, whether variation in the sizes and distances of 

Wep Stimuli has had more effect on the brightness judgements of those subjects who 

“structed to use one set of criteria than on the judgements of subjects instructed 

"Se other criteria. For each of the three visual angle relationships the cumulative 

Yencies of ‘brighter’ judgements with increase in the luminous intensity of the 


“parison stimulus can be compared for the three instruction groups. The compari- 
ample test of significance 


re 


8o 
§ + ! 17 ta 7O- 
(Sj Mave been made with the Kolmogorov-Smirnov two-s: 


Bel, 1956) and they involve comparing the ‘projective’ — with the 
rent? a: : ere: he ‘objective’ the ‘ > 
Wigh erent distribution, the ‘projective’ W ith the ‘objective’, and the “apparent 


Ug is ‘objective’. D values, and the probability of obtaining these by chance 


7? ate set out i +] probabilities are given. 
tin Table 4. One-tail proba g , ; 
W : visual a , brightness jud: ; 
&y = the two stimuli subtended the same visu ] ngle ig judgements 


i 8 . . ~ ti > is ¥ 
tio « dependent of variation in stimulus size and — ee mene asad sei bt 
the ,,8!Ven to the subject. When the stimuli did not subtet : angle, 


Signs "ghtness judgements of subjects instructed to use “projective criteria were 
‘Heantly more affected by variation in the sizes and distances of the stimuli 
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than were the judgements of subjects instructed to use either ‘apparent’ or ‘objec- 
tive’ judgemental criteria. The differences in cumulative frequency distributions 
between the ‘apparent’ and the ‘objective’ instruction groups were not significant. 


IV. Discussion 


The conclusions to be drawn from the present experiment are limited to the lumi- 
nance values and the visual-angle relationships used; with certain experimental 
arrangements Hanes (1951) has found that a stimulus subtending a larger visual 
angle had to be of a greater luminous intensity than a stimulus subtending a smaller 
visual angle before the two stimuli were judged to be equal in brightness. For the 
values used in the present experiment it was found that brightness judgements given 
under reduced viewing conditions were some function of the sizes and distances of 
the stimuli, such that stimuli subtending smaller visual angles were judged to be less 
bright than stimuli subtending larger visual angles when the two stimuli were of the 
same luminous intensity. Even subjects who were explicitly instructed to make 
judgements, using criteria independent of variation in the sizes and distances of 
the stimuli, gave judgements which were some function of stimulus size and distance 
variation. Therefore, it cannot be said that results of the type obtained by Hanes 
(1951) are mere artifacts which have arisen because the subject explicitly 
used brightness equality criteria which were dependent upon stimulus size and 
distance. 

Under reduced viewing conditions, and with subjects given ‘objective’ instructions, 
variation in stimulus size and distance has been shown to have the same molar effect 
on brightness judgements as variation in the luminous intensities of the stimuli 
has on size and distance judgements (Robinson, 1954; Coules, 1955). There are insufli- 
cient data to set out molecular relationships between the two sets of results. 

It can be asked whether brightness judgements obtained under unrestricted 
viewing conditions are dependent upon stimulus size and distance. Size judgements 
obtained under unrestricted viewing conditions are independent of variation in 
stimulus distance (size-constancy); it is probable that, for subjects given ‘objective 
judgemental criteria, size judgements are also independent of variation in the 
luminous intensities of the stimuli under these viewing conditions. Distance judge- 
ments obtained under unrestricted viewing conditions are independent of variation 
in stimulus size (distance-constancy); it is probable that, for subjects given ‘objective , 
judgemental criteria, distance judgements are also independent of variation in the 
Juminous intensities of the stimuli under these viewing conditions. If the above 
relationships hold, and if the effect of variation in stimulus size and distance 0? 
brightness judgements parallels the effect of variation in the luminous intensities 
of the stimuli on size and distance judgements, it would be expected that brightness 
judgements given under unrestricted viewing conditions by subjects using ‘ objective 
criteria would be independent of variation in the sizes and distances of the stimuli. 
Tf found, such a relationship would, by analogy with size-constancy and distance- 
constancy, be called brightness-constaney. As this term is commonly used to sented 
to a somewhat different relationship (Bartley, 1958), it is proposed to call the hype 


: : e : e iewing 
thesized relationship, whereby brightness judgements under unrestricted viewINS 


Brightness judgements and stimulus size and distance 437 


conditions are independent of variation in stimulus size and distanee, luminance- 
constancy. 

It was predicted that, for subjects instructed to use “projective” criteria, as many 
judgements of *brighter® as of ‘less bright” would be given when the two stimuli 
subtended equal total amounts of light. The two stimuli subtended equal total 
amounts of light when, for the arrangements where the comparison stimulus sub- 
tended a visual angle twice as large as that subtended by the standard stimulus, 
the Inminous intensity of the comparison stimulus was 


20 log ft.-L.. and when, 
for the arrangements where the visual angle subtended by the comparison stimulus 
Was half the visual angle subtended by the standard stimulus, the luminous intensity 
of the comparison stimulus was 1-40 log ft.-L. Two binomial tests of signiticance 
(both = = 3-4. p < 0-01) show that although brightness judgements given to 
“projective? instructions are some function of stimulus 


size and distance, they do not 
Approximate the above relationship. Subjects frequently commented on the difti- 
culty of making judgements with these criteria and it was found after the experiment 
that few subjects were aware of the exact mathematical relationship between total 
light subtended and stimulus size and distance. 
The finding that similar functions were obtained for subjects instructed to use 
“Pparent” and ‘objective’ criteria is of interest because of the widespread use of 
‘structions in which subjects are told to judge in terms of ‘apparent’ brightness. 
Wright (1946, p. 76), for example, in describing the direct comparison method, states, 
te task of the observer then consisted in adjusting the brightness of the , field 
“ntil it appeared equal in brightness to that of the A, field under the given conditions 
of observation’, Here the subject may have ignored the difference in wavelength 
an Making judgements, or he may have confounded wavelengths and luminous inten- 
Sities in making judgements. If subjects are prone to confound luminous intensity 
and other judgements with ‘apparent’ judgemental 
riteria, it would be probable that many of the basic photometric functions were 
@rtifacts : that is, that different functions would have been obtained if the subject 


lad been given ‘objective’ criteria. The results of the present experiment show. how- 
ever 


variables in making brightnes 


» that ‘apparent’ criteria are not ambiguous: that is, that they lead to no more 
“onfounding of luminous intensity with other variables than do ‘objective’ criteria, 

re studies are needed in which brightness discrimination functions are obtained 
With both ‘apparent’ and ‘objective* judgemental criteria. 
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LINEAR MOTION IN THE HORIZONTAL PLANE 
By E.G. WALSH 
Department of Physiology, University of Edinburgh 
Normal subjects were subjected to linear motion rhythmically repeated at rates in the range 


Lto } eve. see. With horizontal oscillations of } ey 
turning-points of the sw 


sec. the sensations of moving came at the 


ag. The person felt he was moving most rapidly when he was momen- 
tarily stationary. The e.x.s 


. interprets acceleration as velocity under these circumstances, At 
times the first sensation of moving in one direction came whilst the person was travelling rapidly 
in the opposite way. At Leye, sec, the sensations were in time with the movements as they 
occurred, Threshold data indicate that the peak acceleration adequately describes the stimulus at 
{and } eve. sec. The tindings are discussed in relation to the behaviour of the otolith organs and 
may have a bearing on possible explanations of motion sickness. 


THE PERCEPTION OF RHYTHMICALLY REPEATED 
" 
| I. Iyxrropuction 

The sensitivity of the human being to rhythmically repeated linear motion has 
been studied very little since Mach’s work (Mach, 1875). This is surprising, for 
thythmically repeated linear motion is produced both by normal locomotion and by 
Many forms of transport. The principal purpose of the present investigation has been 
to obtain information about the sensitivity of the human being to oscillatory motion 
of different periodicities and to investigate the phase relationship between stimulus 
and sensation. Apparatus has been developed to provide motion both silently and with 
freedom from vib ration, thus avoiding confusing sensory cues. A preliminary account 
| Of this work has already been published (Walsh, 1961@). 

In so far as the sensibility to the motion is dependent upon the otolith organs, it is 
Senerally accepted that a displacement of the calcareous particles is involved. This 
distortion must be due to acceleration and it is sometimes assumed that the peak 
acceleration reached can be regarded as an effective index of the stimulus. This is 
likely to be true only under certain restricted circumstances, for the duration during 
Which the acceleration acts and the rate at which it is applied and withdrawn must 
Also be considered. The peak acceleration involved in rhythmic motion may be 
€xDPected to be a guide to the efficacy of the stimulus only if the oscillations are both 
Slow as compared with any natural resonance displayed by the mechanical structures 
Of the end organ and are rapid compared with the rate of accommodation of the 
Sensory endings. It appeared possible therefore that a frequency band delimited at its 
Upper and lower ends by these factors might be found in which the strength of a 
\ Stimulus could be adequately described in terms of the peak acceleration reached at 
he turning-points of the swing. 


II. Mrtrnops 


junit ial observations made use of a trolley pulled backwards and forwards on rails by a motor- 
ont crank. It soon became clear that very small irregularities in the movements of the wheels 
| ad the rails could be disturbing to the subject. Accordingly, different systems of suspension were 
a °pted and devices were built that would oscillate silently on their own for a number of cycles 


©? an initial displacement without the application of further external force. 


28.2 
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Movements of 1 to } cyc./sec. were produced by a parallel swing (Jongkees & Croen, 1946). 
This consisted of a stretcher suspended at its four corners by wires; by varying the length of the 
wires the periodicity could be altered. For slower oscillations the system) was modified, beams 
were attached by universal joints to the stretcher at one end and to the wall at the other (Fig. 1) 
after the manner of the ballistocardiograph described by Henderson (1905). By varying the 
points of attachment of the wires to the ceiling different rates of oscillation, down to 
could be obtained. With wires 6 m. long movements of up to 2m. amplitude could be 
the space available. 


5 CVE, SOC. 


1g ; 
obtained in 


we 


Fig. 1. Horizontal swing giving slow oscillations. Universal joints are attached to each 
end of the beams, only those at the ends fixed to the wall are depicted. 


L2 


were a — 


Fig. 2. Stretcher supported by four wires is linked to counterpoise by a steel bar: The counter- 


poise is hinged at its base. The frame attached to the underside of the stretcher restrains the 
motion of the stretcher to one plane. 
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In another device the parallel swing was again used; its motion was slowed by an inverted 
pendulum (Fig. 2). The pendulum was hinged to the floor and carried a heavy weight (Wt.) at its 
upper end. The pendulum was connected by a horizontal steel bar to a frame attached to the 
stretcher, The bar was furnished with joints (J 1 and .J 2) at its ends. The distance from the hinges 
on the floor to the joint attaching the bar to the pendulum (J 1) equalled the length of the wires 
(L1 = L2), For adjustment purposes the pendulum was furnished with a second weight which 
could be raised and lowered by a rope. Both types of apparatus for producing slow oscillations 
Were used for the observations on phase relationships ; the Henderson device alone was used for the 
threshold: observations. 

The sinusoidal nature of the movements was checked graphically by observing the records 
Obtained from a kymograph equipped with a lever to record the motion. Values ofacceleration 
quoted have been obtained by calculation according to the frequency and amplitude of the 
Motion. The movements of the various devices involved no rotatory components. The motion 
Was curvilinear but the departure from linearity was slight and in the calculations the correspond- 
ng radial components of acceleration have been neglected. 

The subjects were young adult laboratory workers or medical students, apart from the children 
Whose data are included in Table 1. The person lay on a plastic foam mattress, precautions being 
taken to prevent him feeling the movement of the air relative to his body. Thus, where appro- 
Priate, he lay in a sleeping bag totally enclosed except for his face. This was covered by a cloth, 
se also served as a blindfold. In all of the experiments the motion was in the long axis of 

1 body. 


Ill. Resvurs 
(1) Thresholds 


The stretcher was started oscillating with an amplitude sufficiently great as to be 
Teadily detectable. With large enough movements the person always became aware of 
Sensations arising in his skin and deeper tissues. Force is transmitted to the mass of 
the body through the surface during the oscillations, so this was expected. As the 
Motion was allowed to die away this effect became less and less prominent. Eventually 
the person was usually left with a sense of movement with no associated somatic 
Sensations. The least motion that could reliably be detected in this way has been 


taken as the sensory threshold. 


Table 1, Thresholds for the perception of rhythmically repeated horizontal motion 


Subjects—three young adults and two 10-year-old children. With each subject the mean of 
four determinat ions was taken as ‘threshold > The values in this table have been averaged over the 


different subjects, the standard deviations refer to the ‘between subjects’ variance. 


Position 


Fre : = 
quency = Pp 

(Cyc. fee.) Supino Prone On right On left 
} 2+ 31 30+ 2:8 3:04 2-7) Threshold expressed as 
i + 15-4 42-5 + 19-4 31-8+22-9f amplitude of motion (em.) 
3 3.4 } 3-2 B+ 2-9 3-14 2:8) Threshold expressed as peak 
1 88+ 54 14-8+ 6-8 1l-l+ 8:0J velocity (em. sec.) 
} 7-04 6S 66+ 61 6-64 59) Threshold expressed as peak 
x 61 ks 3:7 10-34 4:7 77+ 56) acceleration (em. 'sec.*) 
\ 1-74 142 13-7 + 12-8 13:7 412-4) Threshold expressed as peak 
4 $34 2-6 r 54+ 3-9] values for rate of change of 


acceleration (em. sec.3) 


Reliable determinations of threshold could not be obtained at the faster rates of 
Ose; ‘ : : , 5 
Scillation because of the very small distances involved and because of the disturbing 

€cets of the ballistocardiogram. Technically satisfactory results were, however, 
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obtained with periods of 3 and 9 sec. The results with five subjects have been used as 
the basis for Table 1. In comparing the values obtained at } and | cyc./sec., substantial 
differences were found when the values were expressed in terms of amplitude, velocity, 
or ‘jolt’ (rate of change of acceleration). The values were more nearly similar when 
expressed in terms of peak acceleration. To obtain further evidence one subject, not 
included in the previous series, was studied in more detail. Four observations were 
made under each set of circumstances and the average value obtained. The procedure 
was repeated on six separate occasions and the data are summarized in the top half of 
Table 2. It is evident that there is a close correspondence between the threshold 
values at the different periodicities when the comparison is in terms of peak accelera- 
tion. The whole procedure was later repeated and the results are summarized in the 
bottom half of Table 2. Again the thresholds at the two frequencies are similar when 
expressed in terms of peak acceleration. The values as a whole became lower in this 
series, evidently an expression of the effects of training. 


Table 2. Thresholds for the perception of horizontal movement 


On each occasion the mean of four determinations was taken as ‘threshold’, The procedure 
was repeated on six different days and the average values are 


shown. The standard deviations 
refer to the ‘between days’ variance. (Subject E.G.W.) 


Position 
Frequency , 
(cye./sec.) Supine Prone On right On left 
First set of results 
4 3-34 14 494+ 16 37+ 0-6 S7+ 1-:1| Threshold expressed as 
$ 32-8+ 7-0 43-2+18-9 35-0+ 10-3 39-4+11-9J amplitude of oscillation (em-) 
4 T3+ 3:0 8+ 36 8-1l+ 1:3 8:-1+ 2-5) Threshold expressed as peak 
4 80+ 1-7 105+ 4:6 85+ 2-5 96+ 2-9J acceleration (em./sec.*) 
Second set of results 
4 134 0:3 17+ 0:3 16+ 0:3 15+ 0:3) Threshold expressed as 
3 1484 40 16-04 23 + 3-0 152+ 3-9f amplitude of oscillation (em) 
3 294 0-7 37+ 0-7 35+ 0-7 0-7\ Threshold expressed as peak 
9 364 10 38+ 0-6 38+ 0-7 36+ oof acceleration (cm./sec.*) 


(2) Phase relationships 


The phase relationships were investigated with motion slightly above threshold it 


eight subjects. With movements of lesser amplitude the person was sometimes aware 


that he was moving but could not reliably determine the direction. With oscillations 


of 1 eye./sec. the person was required to indicate with a finger the direction in which 
he felt himself moving. The indications were accurate; thus the finger would point in 
the sense appropriate for the motion that was occurring at that time. With slower 
motions this was no longer true, and the movements of the finger tended to anticipate 
the motion of the stretcher. Thus with an oscillation of 4 eye./see. the finger move- 
ments were usually 90° ahead of the corresponding movements of the person’s body. 
When the person indicated verbally the point at which he felt he was travelling most 
rapidly to the head, or to the feet, he was most commonly stationary at the yon 9 
points of the swing; the movements to the head or to the feet had not then it on 
Similar results were obtained with slower movements, the phase shift between 4 ‘ 
+ cye./sec. remaining at 90°. In absolute terms the anticipatory nature of the sens 
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tions varied from 0:75 sec. at 4 cye./sec. to 2-25 sec. at 5 cye./sec. Naturally the effect 
was much more striking to observe at the slower rates of oscillation. No difference 
was found when the person lay prone, or on one side rather than supine. 

In other observations the person was asked to call out as soon as he felt motion 
starting in a particular sense. With a period of 9 sec. the initial sensation frequently 
came whilst he was still travelling rapidly in the opposite direction. In some observa- 
tions the subject wore no blindfold and was instructed to open his eyes as soon as he 
had responded. He was liable then to be surprised to find himself travelling quickly in 
the direction opposite to the one his senses had indicated. 


(3) Reaction times 
‘The interpretation given to the timing of the sensations is that of a phase advance 
with respect to the movement itself. At first sight it might be supposed that an equally 
valid interpretation would be to suppose that there existed a phase retardation of 
# cycle. With an oscillation of } eye./sec. this would mean that the sensation was set 
up after a very long latent period from the time of maximum application of accelera- 


tion. No evidence for such long after-effects could be found. If the stretcher was 
aroused by the deceleration at once and they 


rg to last no more than a fraction of a second. If, 
Whilst the stretcher was oscillating, its motion was artificially increased or decreased, 
the person was usually at once aware of the interference. It was evident that the 
time elapsing between the alteration of velocity and the sensation was brief. To obtain 
humerical data on this point measurements of reaction time were made. 

The subject lay supine upon the stretcher of a parallel swing. This was displaced in 
& feetward direction from its position of rest, held there for a variable interval and 
then released. The person was asked to press a morse key as soon as he felt the motion. 
Records of the movement and of the responses were obtained on a kymograph. The 
Natural oscillations of the swing had a period of 3 sec. but the response was complete 
before the movement had swung far in a headwards direction. Two subjects were used. 
The first subject tested with a displacement corresponding to 18 em./sec.” gave an 
four trials of 0-52 + 0:09 see. The second subject tested 
Under similar conditions for eight trials gave an average reaction time of 031+ 
910 sec, When the peak acceleration was reduced to 9 cm./sec.? there was no elonga- 
tion of the interval, the mean value over eight trials being 0-29 + 0-08 sec. 


Stopped oscillating sensations were 
Were, moreover, evanescent, appearit 


Average reaction time over 


(4) Lestons of the vestibular apparatus 
after unilateral labyrinthectomy the threshold for abruptly 
tation of the head (Walsh, 1960). 


ation varies with the orien 
ying on the damaged side. Tf such an effect could be 


It has been shown that 
8pplied horizontal acceler 


he th i 1 when | 
ireshold is elevated wo : 
©bserved with slow oscillations some evidence would be afforded that the perceptions 


Sf the movement were dependent upon vestibular rather than somatic receptors. 
'Ss “B?, a subject with a unilateral lesion of the vestibular system, discussed in the 
Previoy Sewoule, WAS tested on the 9 sec. swing using horizontal motion. The mean and 
, ying on the side of the lesion were 


'ndard deviation of twelve determinations when ] 
543-0 em |sec.? The values obtained from the same number of observations when 
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lying on the sound side were 14-2 + 3-0 em./sec.?. This difference is highly arn 
(t = 3-51: P < 0-005). Two other subjects with unilateral lesions were tested using 
horizontal motion and their thresholds too were elevated when lying on the side of the 
lesion. For horizontal oscillations with a period of 24 sec. the data already presented 
(Walsh, 19610) indicate the primacy of the role of the vestibular apparatus for the 
perception of that motion. 


IV. Discussion 

Both for horizontal and vertical movements the sensations must be regarded as 
biologically most satisfactory with the fast (1 cyc./sec.) motion, for under these con- 
ditions the person feels he is travelling most rapidly in a certain direction when that 
movement is in fact taking place. With slower periodicities, however, the person feels 
he is moving most rapidly in a given direction when he is stationary at the turning- 
point of the oscillation. The first feeling that motion is taking place in one direction 
frequently arises when he is in fact travelling rapidly in the opposite direction. The 
central delay cannot be estimated but is likely to be rather shorter than the reaction 
time found in the present experiments to be 0:29 to 0-1 


sec. The supposition is that 
the c.N.s. interprets acceleration as velocity so offsetting neural delay. In using 
acceleration or its derivative as a guide to future events the c 
system familiar to those interested in servo systems. It is supposed that the phase 
advance is normally used to compensate for the time taken in central neural events: 
With the relatively rapid periodicities that occur in walking and running such asyste™ 
may prove fairly satisfactory. When, however, with the aid of man-made devices the 
person is subject to relatively slow oscillations, the system has too much phase 
advance. Perhaps similar effects play a role in the disturbances of gait seen when 
people unaccustomed to the sea first try to walk on the deck of 
liminary observations using motion in the vertical direction h 
these conditions too the sensations may be out of step w 
periodicities of the motion which giver 
are those to which motion sickness is a 


is making use of a 


a rolling ship. Pre- 
ave shown that under 
ith the movement. The 
ise to the misleading timing of the sensations 
ttributed (for review see Tyler & Bard, 1949). 
When the eyes are open slow linear motion will give rise to a conflict of sensory cues: 

In this discussion it has been assumed that the natural period of the otolith mem 
brane is high compared with the periodicity of the most rapid motion used in the 


study. The properties would thus be similar to the fish otolith organs, the mechanics 
of which have been elegantly discussed by de Vries (1956). If it should later be show? 
that the natural period is lower than has been assumed the phase shifts shown by ® 
resonant system when excited close to its natural period would also require ¢°?" 
sideration. 


V. Summary 


‘ al 
1. Apparatus has been developed that allows a subject to oscillate in the o_o 
B : . d - Th 
plane without rotation. Movements with periods of 1-9 sec, have been studied. 
person indicated the direction in which he felt the motion was occurring: 


imi i a scilla- 
2. The timing of the sensations of movement appeared to be correct W ith o 
tions of | eyc./sec. 


illati 7¢./s rs , . . were in antici- 
3. For oscillations of } cyc./sec. or slower, the Sensations of moving Were Mt ® 


i ing a ‘ ‘ons notio? 
pation of the motion, there being a ‘phase advance’, The first sensations of n 
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in one direction were frequently aroused when the person was still travelling rapidly 
in the opposite direction. 

4. Measurements of thresholds with cycles of 3 and 9 sec. duration show similar 
values for peak acceleration. 


The author is indebted to the subjects for their patient co-operation. The apparatus 
was constructed by Mr G. Wright. The figures were prepared in the Department of 
Medical Ilustration. 
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PERCEPTUAL JUDGEMENT AS A FUNCTION OF CONTEXT 


By LUDWIG IMMERGLUCK 


San Francisco State College 


Perceptual contrast has been traditionally demonstrated with stimulus attributes involving 
size, perspective, or brightness of given stimulus objects. The present investigation aims to 
examine the operation of perceptual contrast in such qualitative dimensions as geometric 
stability, symmetry, or general design quality of a stimulus. 

The results show that the stimulus figure, a square, was perceived as geometrically more 
perfect when presented in a disordered and unstable context as compared with an ordered and 
stable one. 


INTRODUCTION 


When a strip of neutral grey is held against a white background it is perceived as 
amost black, whereas it appears to be very light grey when a black background is 
Substituted. The size of a circle is underestimated when presented in conjunction with 
a larger circle and overestimated when placed in contextual proximity to asmaller one. 
Perhaps no other aspect of perception illustrates the importance of context more em- 
Phatically than do the phenomena of perceptual contrast. Most of the familiar visual 
illustrations (Beeler & Branley, 1951) as well as a considerable array of experimental 
vestigations (Ames, 1951; Ittelson & Kilpatrick, 1953; Lawrence, 1949; Witkin, 
Lewis, Hertzman, Machover, Meissner & Wapner, 1954) serve to demonstrate the role 
of context not only in shaping but also in distorting the perception of stimulus objects. 
Most of these studies, however; utilize contrast only incidentally or else as a means by 
Which broader processes of perceptual distortion are illustrated. We are still left in the 

ark with regard to the nature of perceptual contrast as such. What specific processes 
Underlie it ? What attributes of the perceptual response come into play when a marked 
isparity between stimulus object and context exists? What are the conditions under 
Which perceptual contrast will not take place? And, more generally, what role, if any, 
© these contrast phenomena play in everyday life perception? This latter formula- 
tion raises the question regarding the extent to which ‘contrast distortions’ affect 
More complex stimulus dimensions. Most contrast illustrations and pertinent experi- 
Mental] designs involve perceptual judgements of length, height, overall size or 
tightness of a stimulus object. What about such stimulus dimensions as symmetry, 
Stability, or geometric order? Will, for example, the same stimulus object be per- 
°eived as more stable and ordered in a disordered as compared with a stable and ordered 
Context? It is to this specific question that the study at hand addresses itself, 
_ The present study constitutes a part of a series of investigations aimed at 
‘dentifyine specific attributes of perceptual responses. In the course of these investi- 
8ations the writer has proposed a number of basic principles which are assumed to 
Dhere in the perceptual process. One of these principles has been described as per- 
“eptual homeostasis. Briefly defined, it refers to a tendency of the perceptual response 
.° &stablish equilibrium, to balance discrete parts of the perceptual field. This balane- 
ng Process may be achieved through various means. At times a tendency is observed 
© render the diverse areas of a stimulus field into a harmonious or congruent total 
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percept, at other times the dissimilarities or contrasts between the different oes - 
the field (hence, between a stimulus and its context) become emphasized. Contras 

phenomena are assumed to represent, then, one way in which the postulated Boones: 
static tendency of perception expresses itself. The implication here is that atnvanales 
dimensions in one part of the perceptual field are counterbalanced by opposing 01 
contrasting dimensions in another part of the field. Furthermore, it is assumed that 
this aspect of perceptual homeostasis underlies broad and more 
processes and should, therefore, be demonstrable in 
those involved in the judgement of length, size or brightness of a stimulus object. 


Within the framework of the above considerations, the present investigation aims 
to demonstrate perceptual contrast in a discrimin 
stimulus dimensions. Specifically, such 


complex perceptual 
stimulus dimensions other than 


ation task involving more complex 


attributes as geometric stability and sym- 
metry as they are affected by a contrasting context were put to an experimental test. 


In accordance with the perceptual hypothesis under discussion, the 
should be obtained: when subjects are asked to evaluate a stimulus figure from the 
point of view of geometric orderliness or stability, the same stimulus design should be 
perceived as more stable in a disordered and unstable ag compared to astable or orderly 
context. 


following results 


Meruop 


Material 


The test material consisted of two car 


ds 4x 6in., a Stable Context Card and an 
Unstable Context Card. 


Each contained as the identical 
2x 2in. and a different context design. In the Stable (: 
sisted of three symmetrically arranged circles (radius 1-5 cm.) and in the Unstable 
Context Card ofa cluster of asymmetrical and unrhythmical lines. In order to eliminate 


positional, area or directional differences between the context designs, they were 
placed in similar positions above 


the squares and covered approximately the same 
area (see Fig. 1), 


stimulus figure a square 
ontext Card the design con- 


Unstable context card 


Stable context card 
Fig. 1 


Subjects and procedure 


The subject group was comprised of for 


ty male undergraduate students ranging in 
age from 19 years through 25 years (male Subjects were chosen because of some 


evidence (Witkin, 1950) for the existence of sex differences jn perceptual organization)- 
They were obtained from introductory classes in Psychology and had no knowledge 
4 : ead "i : : ; “one of 
regarding the purpose of the experiment. None haq any previous course work 0 
fe 
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training in psychology and the experiment was conducted at the beginning of the 
Course, when they had not vet been introduced to any class discaion or reading on 
Perception, : 
Kach subject was informed that he would be presented with two ecards containing 
geometric desiuns’. He was told to pay attention only to the squares, that one of 
these squares would be slightly beffer than the other and that he was to identify the 
geometrically more perfeet square. In the instructions it was emphasized to apply 
only veometric rather than aesthetic or other criteria in the judgement. The cards were 
then exposed side by side for + sec. and all judgements recorded. This exposure time 
Was employed for two reasons: (1) In previous experiments (Immergluck, 1952) it was 
found that approximately this exposure time was needed for adequate perceptual 
appraisal of similar geometric designs: and (2) for the present study it was important 
to assess the subjects’ initial perceptual organization which might have become 
possible positional 


alter ‘ : 
altered through longer exposure time. In order to rule out any 
half the 


effects influencing the judgements the position of the cards was reversed for 
Subject group. 

RESULTS AND DISCUSSION 
bs The results summarizing the judgements for the total subject group are given in 
Table 1, As will be seen the difference in the judgements between the two contexts 
(Measured by y2) is significant at the 0-1°, level. 


Table 1. Perceptual judgements of the ‘better square’ 


Unstable — Stable Significance of 
N context — context difference 
. (Preference) 
Potal group 40 31 9 P< 0-001 
(Position) 
Unstable context, card on left 20 15 dL xs. 
20 16 4J 


Unstable context, ecard on right 


lwements as they were given when the respective 
‘ ; § i 


hy 
The results of the perceptual juc 
also presented in 


OSitj i ‘ i 
P Sition of the cards was reversed for half of the subject group are 
able 1. 
aa 
eee difference between the two groups of judgements is statistically not significant 
Mdicates that the spatial position of the cards had no bearing on the perceptual 


Che: 

‘lee of the ‘hetter square’. 

Bead results indicate that the identical i 
dered . Conjunction with a symmetrical context ¢ 7 eA 
Organi, and geometrically unstable design ae “he = nasa the. dix. 
etre = lines emerged perceptually as a better ae “ene wen y more perfect’ 
Prince he findings appear, then, to be in accordance with : — perceptual 
the a ¢ in revealing the operation ofa distortive process that lav our ed the figure in 

‘stable context by imbuing it with qualities of greater stability and sharper 


1 stimulus figure is perceived differently when 
lesign as compared with a dis- 


metric organization. 
le Significant aspects of the 
ra of the stimulus dimensions ieoealree 
mena and, more specifically, context-based 


present investigation centre around the particular 
The results suggest that contrast 
perceptual distortions, not only are 
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i i ize or di but also participate 
operant in processes involving the perception wena or i ) 4 sr nF ae 
i i : ic’ or ‘design’ attributes of stimulus ob s. 3 
in the perception of ‘ geometric’ or g ; ee 

i ct i s er and perhaps ev 
to which contrast, and indeed context in general, influences othe ; Ly : ps weed 
more complex stimulus attributes and the specific manner in which this influe 
mediated constitute important questions that invite further research in this area. 


SuMMARY 
The study at hand was designed to examine the operation of contrast effects in the 
perceptual judgement of such stimulus attributes as “geometric stability’ or *sym- 
metrical quality’ of simple stimulus designs. 
Two squares of identical dimensions but in different contexts, one in an ordered and 
geometrically stable, the other in a disordered and structurally unstable one, were 
simultaneously exposed to subjects who were asked to identify the ‘geometrically 


more perfect square’. In order to rule out the potential influence of positional effects, 
the spatial position of the two respective contexts was reversed for half of the subject 
group. 


The square when presented in the disordered context w 
metrically more perfect and stable one, The results indic 
confines of the present investigation, such stimulus 
or geometric stability are sub 
distortions as are 


as judged to be the geo- 
ate that, at least within the 


attributes as symmetrical quality 
ject to the same contrast phenomena or context-based 
size, distance, or brightness dimensions of stimulus objects. 


REFERENCES 
Ames, A., Jr. (1951). Visual perception and the rotating trapezoidal window, Psychol, Monogr: 
65, no. 324. 
Breter, N.F. & Branuey, F. M. (1951). Experiments in Optical Illusions. Now York: Crowell: 
ImMERGLUCK, L. (1952). The role of set in perceptual judgment. ./. Psychol. 34, 181-9. 
Irrerson, W. H. & Kinparricr, F. P, (1953). Experiments in perception. Scientific American 
Reader, pp. 576-96. New York: Simon and Schuster. 
LAWRENCE, M. (1949). Studies in Human Behavior. Princeton: Prince 
Wirxiy, H. A., Lewis, H. B., Herrzman, M., Macuover, K., Mrissx 
(1954). Personality Through Perception. New York: Harper. 
Wirkin, H. A. (1950). Individual differences in ease of 
19, 1-15. 


ton University Press. ‘ 
ER, P. F, & WAPNER, ¥ 


perception of embedded figures. J. Pers: 


(Manuscript received 5 September 1961) 


Brit. J, Psychol. (1962), 53, 4, pp. 451-454 451 


Printed in Great Britain 


THE EFFECT OF RESERPINE ON CONDITIONED 
FEAR RESPONSES 


By R. D. SAVAGE* 
University of New England, Australia 


The effect of various amounts of the drug reserpine, a derivative of rauwolfia, wore investigated 
in relation to foreleg flexion and ambulation responses in goats subjected to electric shock 
stimulation, Measures revealed that as the drug dosage increased the flexion scores increased 
and the ambulation decreased. In the control group, without the drug, the number of tlexions 
and ambulation scores was maximal. The findings are interpreted in terms of the possible sites 
of action of the drug. 


I. Ixrropucrion 


Investigators have reported the effects of the administration of rauwolfia deriva- 
tives on the behaviour of several species, including monkeys, dogs, cats, birds, fish, 
horses, cattle, mice, chinchillas and rats (Dews & Skinner, 1956; Earle, 1956; 
Uhr & Miller, 1960). Reserpine, a derivative of the root rauwolfia, is classified as a 
tranquilizer and produces psychological effects resembling those of the phenothia- 
Zines, Learned responses are affected by the tranquillizing properties of reserpine. 
Brady (1956) found that reserpine weakened conditioned emotional responses 
™ rats and Weiskrantz (1957) obtained similar effects on conditioning in monkeys. 
Further results reported by Miller (1956) suggested that this drug modifies fear and 
voidance responses, and Olds, Killam & Bach-y-Rita (1956) found that it suppressed 
behaviour directed by stimulation of the septal area. In the present experiment the 
tranquillizing effect. of reserpine is measured in terms of the number of flexion 
responses to electric shock stimulation. 

Animals receiving reserpine or chlorpromazine display a poverty of spontaneous 
Movement. This is probably related to the stimulation of the limbic system. The 
ypothalamus is also stimulated by rauwolfia alkaloids and phenothiazines, whilst 
the reticular formation is slightly depressed by these drugs. It would seem that 

pression of the reticular formation and stimulation of the limbic system should 
Teduce general activity. This possibility is measured in terms of the ambulation of 
Nimals with and without reserpine. 


II. SuBsJECTS AND APPARATUS 


The subjects were eight experimentally naive young goats (average age 43 days) 
reared in identical conditions. The animals were housed with their mothers separate 
Tom the rest of the colony and allowed to eat and drink ad Libitum for 30 min. each 
Pi 2h hr. before the experimental procedure began. They were weighed immediately 
er feeding each day, then given the appropriate injection. 
t harness was attached to the goat and was connected to a dual pen recorder which 


‘au : ; : 

fed a model of the animal’s movement in the testing room. The movements of 

* 

ine the author is grateful to Ciba Laboratories, U.S.A., for supplying the drug ‘serpasil’ for this 
“'gation, 
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the pens were calibrated to give a measurement in number of feet traversed. This 
figure was recorded on an automatic electronic counter. Electrodes were fastened to 
the right foreleg of the animal. Neither the harness nor the electrodes hindered 
the animals’ movement about the testing room. ; 

In this experiment the fear stimulation was an unconditioned stimulus of 10 V. 


a.c. of electric shock. A continuous 2 sec. electric shock was presented to the right 
foreleg of the animal. 


IIL. ExpertMentan procepURE 

The animals were weighed and given the appropriate injection 2 hr. before the 
experimental session. A severe susceptibility to reserpine was found in the goats as 
compared with, for example, mice and rats, and it was only after several pilot 
studies that levels of drug dosage which allowed the animals to be used as experi 
mental subjects were established. No report of the use of reserpine on goats 1s 
known to the author, but Earle (1956) has reviewed some of the effects of this drug 
in various species and points out differences in their tolerance of the drug. 


Table 1. Drug dosage and the mean Jlexion and ambulation scores 


Flexion Ambulation 
Group Drug dosage (mg./Ib.) scores scores 
1 0-125 saline 20 320 
2 5 reserpine 12-75 260 
Q reserpine 16 181 
4 reserpine 19-75 137 


The doses of the drug used in this experiment are shown in Table 1. (It will be 
seen that Group | had no drug but instead 0-125 mg./Ib. saline solution of 2-5 mg-/ 
c.c.) The drug was given in an oily solution of 2-5 mg./c.c. 

Even with the doses used it was difficult to study the animals, especially those 
given the larger amounts of the drug. These goats were found particularly sensitive 
to the intramuscular injection of reserpine. Tremoring, soft stool and collapse to the 
ground with heavy breathing occurred with still higher doses, and were displayed after 
continued daily administration of the drug to the experimental animals. 

In the testing situation the animals were given twenty trials per day for 2 days- 
Each trial consisted of 2 sec. of electric shock stimulation, with an interval of 58 sec- 
between successive presentations of the shock. The number of feet traversed through- 
out each trial (the ‘ambulation score’) was automatically recorded. The experimente? 
seated in the observation room outside the testing room noted the presence or absence 
of the conditioned foreleg flexion. The criterion of an unconditioned response was 
subjectively judged 90° flexion of the right foreleg to the clectric shock stimulation. 
The number of such flexions during a given trial] constituted the ‘flexion score’. 


IV. Resutrts 


i i i : ge 

The animals were given four ambulation and four flexion scores, each the eran! 
of five trials. The raw data for the flexion responses and the ambulation scores showe 

homogeneity of variance and both sets of scores treated by analysis of variance: 
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The mean scores are shown in ‘Table 1, and the respective analyses are set out in 
Tables 2 and 3. It will be seen that differences between groups for the flexion scores 
Were significant at the 0-01 level. The higher the drug dosage the greater the number 
of flexions. The variances between trials were significant at the 0-05 level, but the 
interaction was not significant. —_— 
For the ambulation scores the differences between the groups were significant at 
the 0-05 level. The higher the drug dose the lower the ambulation score. The variances 
between trials and interaction between condition and trials were not signiticant. 


Table 2. Analysis of variance of foreleg flexion responses 


> 
Source hs DF. M.S. I I 
ead i 5 0-01 
Variance between conditions 3 ~ Se 
Seat ; 9 < f 
Variance between trials a — 
Interaction between ’ 7 
conditions x trials ere 
Residual $6 16 2:87 
Total 19s 31 
Table 3. Analysis of variance of ambulation scores 
, > 
Source Ss. DF. I ! 
Bk cme aceeye 4 3-7 < 0-05 
Variance between conditions 106,476 3 re 3 i: = : 
Variance between trials 3 2 042 ree ast 
Mnteraction between 9 11,170 7 N.S. 
Conditions x trials ates 
Xesidual 152,719 16 9,545 
Total 435,126 31 


V. Discussion 

It can be seen from this experiment that the effect of reserpine on behaviour is to 

Some extent dependent on the particular response required. The specific learning ofa 
©xion response was increased, whilst gencral activity in terms of ambulation decreased 
as the drug dose received increased. ; ; 

Tn this experiment, the number of flexion responses to an electric shock increased 
88 the amount of drug increased, though the no drug group still showed the highest 
umber of Hexions, The learning of the flexion response between trials was significant 
Within each group at the 0-05 level. The differences between groups were significant 
at the 0-01 level. However, Brady (1956), Miller (1956) and Weiskrantz (1957) have 

own that conditioning is weakened by the administration of reserpine to rats and 

Onkeys. Miller (1956) also has suggested a depressant. effect of reserpine on fe 
and Avoidance responses. These results probably related to the central 
“feet of the drug. The apparent contradiction between the present result 

“evious investigators may be a function of three main factors, the 
© relative drug dosages used and the response required. 
“Xion to electric shock is probably a simple spinal reflex, not involving complex 
arning. Consequently, one might expect the lowered ¢.N.s. effectiveness to have a 
( - detrimental effect than on the more complex learning in the Miller (1956), Brady 


“56) and Weiskrantz (1957) experiments. 
29 


ar 
depressant 
sand those of 
species of animal, 
For example, foreleg 
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The ambulation scores were significantly lower the larger the drug dose of the 
group, but were not significantly different between trials within groups. This lowering 
of general activity could be related to the effect of the drug on the limbic. hypo- 
thalamic and reticular systems, or a general decrease in motor facility because of the 
drug’s C.N.S. depressant effect. The problem is yet to be resolved. 

The fact that general activity was lowered and specific response performance 
increased with the larger drug doses used in this investigation suggests the possible 
use of this drug for re-learning in experimental and clinical settings. 
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CORRESPONDENCE 
From Prof. H. J. Eysenck 


Foulds’s recent attempt (this Journal, 1961, 52, 385-7) to demonstrate ‘the logical impossi- 
bility of using hysterics and dysthyimies as criterion groups in the study of introversion and 
extraversion” is curiously reminiscent of the many philosophical attempts to demonstrate the 
logical fallacy of inductive scientific reasoning. Just as the scientist has to put up more or less 
cheerfully with the philosopher contumely, and maintain his belief that his laws and theories 
do in fact have an empirical referent, so in this ease also we may be able to feel that the picture 
is not quite as black as it is painted by Foulds. This fecling derives some justification from the 
fact that Foulds appears to misconceive the role of logic in this whole enterprise. What he 
appears to argue is that there is no logically watertight deduction from Jung's theory to the use 
Of hysterics and dysthymies as criterion groups; as he puts it, ‘the assumed correlation has to 
be demonstrated’. With this statement one cannot reasonably argue: Jung’s hypothesis, and 
the deductions made from it, obviously require empirical support, and much work has gone into 
the attempt to furnish such support (see my The Structure of Human Personality). What is 
difficult. to see is why Foulds should imagine that he was doing anything but stating the obvious, 
or that the present writer would hold a view different from his. The usual procedure has been to 
show that tests which according to theory should discriminate between extraverts and intro- 
verts (as diagnosed by the M.P.1. or some similar device) also discriminate between hysterics 
and dysthymies (as diagnosed by experienced psychiatrists). Franks’s demonstration (J. Abnorm. 
Soc. Psychol. 1956, 52, 143-5; Brit. J. Psychol. 1957, 48, 119-26) that as extraverts are less 
easy to condition than introverts so hysterics are less easy to condition than dysthymics, is 
One of many examples of this method. The results certainly seem to verify the truth of what 
Foulds call ‘ Eysenck’s equation’, i.e. extraversion :introversion = hysteria/psychopathy : dysthy- 
Mia. Evenif the deduction were prey to logical errors, which cannot be regarded as demonst rated 
by Foulds, the empirical verification would nevertheless stand unimpaired as a factual cont ribu- 
tion to science (see my Haperiments in Personality, 1960; Experiments with Drugs, 1962). Having 
demonstrated that factual deductions can successfully be made from ‘Eysenck’s equation’, 
We are entitled to apply it to the verification of new and different hypotheses, and to make use 
of its demonstrated value for other purposes, as in the use of hysterics and dysthymices as criterion 
Soups for extraversion-introversion. To deny this is to deny the very existence of inductive 
reasoning. , : 

Foulds also argues against a ‘second deduction from Jung’s hypothesis’, to wit, that normal 
8roups should be intermediate between hysterics and dysthymics with respect to extraversion— 
introversion. It is certainly possible to make up very complex and unlikely models, having no 
Telationship to Jung’s own theoretical system, to which Foulds’s argument would formally apply. 

hat T attempted, in my early writings, was to put Jung’s rather unsystematic and descriptive 
Writings into a form in which they could be tested experimentally; if Foulds is dissatisfied that 

is remodelled theory is sufficiently in line with Jung’s own presentation, then he is at liberty 
to regard these statements simply as postulates in my theory, rather than as deductions from 
ung. What is at issue, surely, is the simple question of whether or not randomly selected normal 
8roups are or are not, as a matter of fact, intermediate between hysterics and dysthymics on 
the ET dimension; the precise degree of the writer’s indebtedness to Jung is of purely academic 
Interest, Here also the facts seem to support the hypothesis with considerable force (Eysenck & 
laridge, J. Abnorm. Soc. Psychol. 1962, to appear). 

All this is not to say that quite genuine problems do not arise when one attempts to 

Make use of well-known theories like Jung’s or Pavlov’s theory relating inhibition to hysteria. 
nN planning one’s research, one must pay respectful attention to what these great figures of the 
8st have to say; yet the oracles speak at times mysteriously, inaudibly an even contradictorily. 

18 a salutary experience to go through a painstaking record of the many changes which such 

oe as Pavlov’s underwent in its application to psychiatry 5 almost any possible correlation 
€en psychiatric syndrome and Pavlovian concept is postulated at one time or another. 
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However one may try to relate these pronouncements to one’s own work, it is difficult to avoid 
the criticisms of either using a great name to justify one’s own immature and incorrect theorizing. 
or else of putting forward as one’s own theory something postulated many years ago by one of 
these intellectual giants. For the sake of historical accuracy, and as a fitting token of respect. 
I have always given credit to Jung and Pavlov for important parts of my system of postulates 
and deductions; I am not, however, very much concerned with the logical relations between the 
original theories, in one of their various forms, and my own, and I cannot feel that such concern 
would justify spending much time and energy in defending my usage against Foulds’s crit icisms. 

Even as a philosophical divertissement, however, Foulds’s argument would be more convincing 
if it were not marred by logical errors. Thus he writes of ‘Eysenck’s equation of dysthymia and 
introversion’, when it must surely be clear that ‘Eysenck’s equation’ is one of relations, not of 
fundaments. To say that: 


Black: White = High: Low 

is correct in that the relation of oppositeness is properly asserted to apply equally to both sides 
of the ‘ =’ sign; it is not asserted that black = high, or white = low! I do not equate dysthymua 
and introversion, but assert that the relation between introversion and extraversion is similar 
to that between dysthymia and hysteria, or, more technically, that the projection in n-dimen- 
sional space of the positions of dysthymic and hysteric groups on the E-I axis cuts this axis at 
points displaced from the population mean towards the I and the E ends, respectively. Clearly 
hysterics and dysthymics as groups are not located on this axis, as are extraverts and introverts, 
because they have high scores on neuroticism and are thus displaced along at least one major 
axis from normal E and I groups; this fact, which is a crucial part of my theory, and probably of 
Jung’s also, would clearly prevent any straightforward equation of dysthymics and introverts. 
Indeed, I have explicitly made this clear by pointing out (in Experiments in Personality) that 
my hypothesis ‘does not postulate a one-to-one correspondence. ..it preserves the distinction 
between personality, on the one hand, and symptomatology on the other’. 

In summary, I would submit that the whole argument in terms of ‘logical impossibilitics’ 
is misconceived; it is more appropriate to talk about ‘the heuristic convenience of using hysterics 
and dysthymies as criterion groups in the study of introversion and extraversion’, We are 
concerned with facts and observable relationships, not with logie; a true appraisal of a theory 
can only come from the correspondence (or lack of correspondence !) of its postulates and 
deductions with observation and experiment. 


From Dr G. A. Foulds 


Eysenck states, ‘Jung's hypothesis, and the deductions from it, obviously require empirical 
support, and much work has gone into the attempt to furnish such support’. My point, which 
has not been met, was that no amount of work will clarify the issue within the framework of 
using hysterics and dysthymics as criterion groups for extraversion—introversion. This is & 
logical issue, not an empirical one. 

Eysenck’s ‘usual method of procedure has been to show that t 
should discriminate between extraverts and introverts ( 
lar device) also discriminate between hysteries and dysthymics (as diagnosed by experience 
psychiatrists) '—notwithstanding that elsewhere (ef. the Handbook of Abnormal Poychology 
p- xi) he states that psychiatric diagnoses are thoroughly unreliable, According to what theory ! 
If the reference be to a theory other than the one I was questioning, it is irrelevant to my 
argument. 7 

It was not being argued that there are no grounds other than the hysterie-dysthymic iB 
tinction for supposing that the M.P.I. E scale is measuring extraversion—introversion. There 
probably are such grounds and they are probably as adequate as we normally have in Payson 
What Eysenck could do is to argue the case for the construct validity of his scale and ei . 
demonstrate that hysterics as a group tend to be extraverted and dysthymies tend t0 be - ae 
verted. To show that an extreme degree of introversion or of extraversion made one more wl nie 
able to neurotic breakdown, it would be necessary to demonstrate that normals were — f 
distributed on E-I; whereas neurotics were bimodally distributed (or at least that they" seat 
much larger standard deviation). Alternatively, normals could be classified a8 Sr pace nae 
introverts on the basis of some outside criterion, such as agreed observer ratings: It would t 


ests which according to theory 
as diagnosed by the M.P.I. or some sim 
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be necessary to show that hysterics had higher scores on the M.P.I. E seale than did normal 
extraverts and that dysthymics had lower E scores than did normal introverts. 
= that one cannot assume that the M.P.I. E scale 


My objection, which has not heen met, we 
Measures extraversion—introversion merely because hysterics differ from dysthymies. If dysthy- 
Mies had seored higher than hysterics, would the lower end of the seale have been designated 
‘extra-version’? Franks (1956, J. -lbnorm. Soe. Psychol. 52, 143-50) concluded that anxious 
Subjects were more easily conditioned in so far as they were more introverted. It would appear 
that conditionability is a function primarily of personality characteristics and secondarily of 
but instances of the interchangeability of introversion and 


Symptomatological characteristic 
dysthymia are numerous in the Eysenckian literature. 

_ Eysenck says that: ‘Black: White = High: Low is correet in that the relation of oppositeness 
is properly asserted to apply equally to both sides of the “= sign; it is not asserted that 
black = high, or white = low! The writer is not equating dysthymia and introyersion, but is 


Asserting that the relation between introversion and extraversion is similar to that between 


dysthymia and hysteria.” 

Eysenck claims that he is not equating hysteria and extraversion. On p. 10 of The Handbook of 
Abnormal Psychology he quotes one of my papers in support of the view that extraverts have 
high progr ve matrices: Mill Hill Vocabulary ratio. What, in fact, I found was that hysterics 
had, relative to dysthymics, a high PM:MHY ratio when the PM was given with a 20 min. time 
limit and alow PM:MHY ratio when the PM was given without a time limit. I never mentioned 


extraverts or introvert 


His statement certainly does not say that black = high, or that extraversion = hysteria. 
Tt does not say anything whatsoever about the relationship between extraversion and hysteria. 
We cannot, therefore, predict that hysterics will come out on the E side and that dysthymics 
Will come out on the L side, any more than we could predict that highs will come out on the black 


ide and lows on the white side. In order to make such predictions Eysenck must say more than 


“ = H:D in the sense in which he is now using this equation. What he in fact said, was: 
i‘ Ung maintains that much the most frequent neurotic disorder of the extraverted type is 
Hysteria. . .the typical neurotic disorder of the introvert is psychasthenia (or dysthymia). 


wo consequences would seem to follow from this hypothesis. In the first place, among neuro ties, 
those of a dysthymie pathology should be more introverted than those of a hysteric or psycho- 
Pathie pathology . . .. This is the crucial deduction on which hinges the usefulness of these noso- 
Rica groups for the purpose of questionnaire validation. Formally, the argument may be put 


In Lf . 
the form of an equation: 


‘ ‘Meee te 
extraversion:introversion = hysteria/psychopathy :dy sthymia. 


tt is difficult. to construe this to mean that extraversion bears the same relationship to introver- 
Ston (presumably oppositeness) as hysteria bears to dysthymia and nothing more. 

Eysenek has pointed out that his hypothesis ‘does not postulate a one-to-one correspondence 
‘+. it preserves the distinction between personality, on the one hand, and symptomatology on 
the Other’. It preserves the distinction between personality and such symptomatology as is 
onfuses the distinction between personality and such symptomato- 
ORY as is specific to neurotic subclasses, such as hysteria and dysthymia. 

Penult imately, ‘we are concerned with facts and observable relationships, not with logic’; but 
Telat ionships are not observable. They have to be educed—logically or illogically. 

Ultimately it should perhaps be pointed out that, in Psychological Types (Kegan Paul, 1924, 
b. 288), June argues that, when an extravert actually develops hysteria, he becomes an introvert 
and, when a introvert actually develops psychasthenia, he becomes an extravert. For once 
“UNgians and Freudians are agreed, since Fenichel and Glover both claim that conversion 

Ysteries are introverts. Clearly then, if it were permissible to use hysterics and dysthymics as 

“terion groups for extraversion and introversion and if one were to follow Jung, hysterics 

SUld be the eriterion group for introversion and dysthymics for extraversion. I am not, there- 

°re, satisfied that ‘this remodelled theory is sufficiently in line with Jung’s own presentation’ 

thes am grateful to Eysenck for leave ‘to regard these statements simply as postulates in (his) 
ry a 


co ree 
™Minon to all neurotics; it ¢ 
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From Dr J. G. Ingham, M.R.C. Social Psychiatry Research Unit, Llandough 
Hospital, Penarth 


Foulds contends that Eysenck makes an erroneous deduction from two hypotheses stat ed by 
Jung (1923). The hypotheses are that (1) ‘much the most frequent neurotic disorder of the extra- 
verted type is hysteria’ and that (2) ‘his (the introvert’s) typical neurotic disorder is psychas- 
thenia’. Eysenck identifies psychasthenia with his own term ‘dysthymia’ and the statement that 
Foulds considers an erroneous deduction is: ‘among neurotics, those of a dysthymie pathology 
should be more introverted than those of a hysteric or psychopathic pathology’. : 

A source of confusion is that, while Jung's hypotheses are stated in terms of the qualitative 
types extravert and introvert, Eysenck introduces quantity by using the expression ‘more 
introverted’, The ‘more’ might be taken to refer to the proportion of introverts. Thus intet- 
preted, his statement becomes ‘the proportion of introverts amongst dysthymics is higher than 
that amongst hysterics’. To see all the implications of the three statements it should be recog: 
nized that they refer to relationships within a 2 x 2 contingency table. Such a table can be formed 
from the hypothetical figures given by Foulds (see Table 1) which, as he points out, are 17 
accordance with Eysenck’s statement but not with Jung’s first hypothesis. 

Let us consider the following general table of this type (which also includes Foulds’s hypo 


Extraverts Introverts 
Hysterics a (160) b (40) a+b (200) 
Dysthymics or c (190) d (310) e+d (500) 
psychasthenics 
a+c (350) b+d (350) ‘Total (700) 


thetical figures). All the statements can now be expressed algebraically. Jung's statement (1) is 
a> c, Jung’s statement (2) isd > b. Eysenck’s statement, as interpreted above, is 


dj/(c+d) > b/(a+b). 


Multiplying both sides by (a+b) (c +d), this becomes da > be. But this is what we get by multi- 
plying together the two relations expressing Jung’s two statements. It follows that this versio" 
of Eysenck’s statement is a correct deduction from Jung’s hypotheses. The same deduction 
can, however, be made from other hypotheses. If Eysenck’s statement is true then at least tw? 
of the four statements a > c,d > b,a > b,d > c must be true but we do not know which: 
Using Foulds’s figures da > be (Eysenck’s statement confirmed), and d > b (Jung's statement 2 
confirmed), but a < ¢ (Jung’s statement 1 disproved). ; 

An alternative formulation of this version of Eysenck’s statement, da > be, is ‘there is a pos!” 
tive association between introversion and dysthymia’. This will be referred to as the association 
hypothesis. If it is true, the four comparisons, such as a with c, may be manipulated at will, 
retaining the association (da > be), by an arbitrary adjustment of the column and row totals 
We are not concerned with the relative proportions of hysterics, dysthymics, extraverts anc 
introverts in the population. These are determined by the method of diagnosis and personality 
assessment used, and by the composition of the population under investigation. It follows that 
the only statement that is worth testing in this instance is the association hypothesis. Tf there 
is an association, it is immaterial which of the four comparisons show it, 

Let us suppose that we have a questionnaire which is thought i discriminate betwee? 
extraverts and introverts, that it is applied toa sample of hysterics and dysthymics, and that @ 
significant association appears in the resulting 2x2 table. If we are repared to assume t 
validity of the questionnaire, then it is justifiable to conclude that es association hypothesis 
is confirmed On the other hand, if we are prepared to assume the truth of the association hypo 
thesis, the evidence is still not quite sufficient to show that the questionnaire is valid. Dysthym® 
as Foulds points out, may be associated with variates other than introversion and the question” 
naire may involve one of these. Assuming this not : de that the 
questionnaire is valid. The crux of the argument is that the association hypothesis cannot be 
proved until we have a valid test of introversion, an 


; introvel” 
: d vice versa, the validity of a test of introv™, | 
sion cannot be established by this method, until it is shown that the cauneietto! hypothesis * 
true. 


he 
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ee ee es ; n interpretation of Eysenck's statement in terms of 
pre tat ion, however, is that dyst hymics tend to have higher scores on 

Soe phen continuous or has many values. Jung's hypothesis refers 
: overts, making no mention of degree of introversion. Let us assume 
oe ed and that Jung’s extraverts and introverts are defined 
$ ’ espectiy ely below and above a specified point on the seale. Let the 

adjusted until the extraverts have a mean score of 5 and 
If D and H are the mean scores of dysthymies and 


Correspondence 
The argument has so far referred only to a 
8n introversion scale which is ¢ 
that a scale of introversion can be devis 
Scale and cutting-point be arbitrarily 


the j 

introverts : 

communes have a mean score of La. 
Wsterics respectively, we see that 


and 


It : 

follows that p-a= 10(ad — be) 
= (a+b) (ed) 

to replace Jung’s two statements by the association 


W 
6 Henly ii 
have already seen that it 1s reasonable 


ny: at ‘ 

pothesis, which may be expressed as 
ad > be. 

Thus. ; 

8, if the association hypothesis is true, it follows that 

D-H>0 

is therefore & correct deduction from the 

It is impossible to establish the 

truth of the association 


tively, 
remains, however. 
f this kind, unless the 


interpreted quantita 
The other difficulty 
ng data o 


Ry 
“Vsencle! 

Sibeey ne k's statement 

elie hypothesis. 

C , ~ . . . 

ity of a test of introversion, USI 


es are concerned, th _ ff > 0 appears to be strongly 
et in the comparative study of 


ble. This is an interesting fa 
ents but it does not establish that the M.P.1. is a valid index 


ty 
i ag is assumed. 
support M.P.L. E-scor : 
i fears sa by the evidence availal 
: introve SEONG of neurot ic pati 
rsion/extraversion. 
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of specific receptors. There are also valuable chapters by Livingston on recent — te 
neurology which may be of significance in psychology yand by Diamond and Chow on k yore hae 
receptor areas of the cortex in relation to discrimination, and of the temporal lobe in re - tee 
learning. Ratliff provides an extensive account of the physical and physiological concomi a : 
of vision. But again it is limited on the psychological side to psychophysical data. A as aa : 
comparison of the human dark adaptation curve with that obtained by Blough using lyst ie 
ment procedure with pigeons. Many years ago Craik and Vernon found that perception in ei 
than simple discrimination in dim light was determined by other factors as much as by the absc 
lute threshold; one wonders if this is true also for pigeons! 

Thus what we really need are more psychological studies to bridge the above-mentioned fap 
between the data of psychophysical and other perceptual situations. But in this respect there 1s 
one really valuable chapter by Attneave, in which, after noting that Graham’s S- R approach. 
though valid enough within its limits, is unlikely to advance the study of perception very much, 
he proceeds to discuss some other physically measurable variables which might more profitably 
be studied. He instances particularly the multi-dimensional treatment of a number of variables 
arising from the phenomenal aspects of percepts; and the significance of classification in estab- 
lishing perceptual hypotheses. This chapter is useful not only in suggest ing profitable new lines of 
experiment, but also in providing a corrective to the views of Zener and Gaffran on the one hand, 
and of Ittelson on the other. The former over-estimate the importance of certain phenomenal 
aspects of perception. It is of course possible that a more Systematic study of these might provide 
links between the perceptual and neurophysiological processes ; 
effects of other cognitive factors, as the authors tend to do. After 
ception is to inform us as to what our surroundings are, not merely what they look like. Ittel- 
son and the Transactionalists appear, however, to go to another extreme in considering only 
what we can create for ourselves, on the basis of our preconceived ideas, from inadequate per- 
ceptual cures. But in relation to individual differences in perception, it isa pity that no study was 
included of the work of Gardner and his collaborators at the Menninger Clinic on the various 
dimensions of attention. 

It may be gathered, therefore, that in the opinion of the reviewer this book is something of & 
curate’s egg, although it may be admitted that different curates might like different parts of the 
egg! Some readers might prefer a collection of mainly factual data, such as Rosenblith’s Sensory 
Communication. Others may welcome this exposition of different points of view. Still others may 
like to work out for themselves what it all adds up to, and evolve their own comprehensive 
theory. But they must be warned that this is likely to be an arduous task, 


igs A , , 
but it is useless to ignore the 
rall, the main function of per- 


M. D, VERNON 


The Psychology of Perception. B 
1962. Pp. 265. 55. 


There are many difflculties in 
that of deciding whether to aim 


y M. D. Vernon. Harmondsworth: Penguin Books. 


writing a popular account of an advancing field of study. One is 


i : at liveliness by introducing the latest material, even though this 
may be controversial or diffleult to integrate with previous views, or on the other hand to try t© 


represent in reasonable Perspective a mass of earlier findings which possess at least a semblance 
of coherence. Prof. Vernon, in this book, has chosen the latter alternative and the outcome is: 
as one might expect, a remarkably able and balanced survey of her subject. It will serve as - 
useful (perhaps a trifle too useful?) text for elementary students. It will also be read with profit 
by a great variety of people who have a scrioug interest in perception for one reason or another 
but lack the technical equipment to tackle more academie books such as the author’s own tw? 
major works. 

The ground covered ranges from the development of Perception in children through such 
topics as perception of objects, shape, colour, Space and movement, to more concrete questions 
about particular types of material of practical import such ag pictures, diagrams and print. 
Later chapters deal with attention and perception, and the relations to perception of ee 
and personality. Over 300 notes give copious references to the literature. There are some a 
figures in the text, though id photographs, Considering that the book is exclusively abouk rie 
perception it is a pity that it could not have been more generously illustrated. As it is, eee 
Let eee ne iat ee et tated Uaniptiony of panpie'e sisal ma en Sik 
chiefly in an experimental context. This inevitably makes g considerable extra demand on t 
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reader's attention, especially as Prof. Vernon quite properly docs not resort, as eritics and 
historians of art commonly do, to verbal artifice or turn of phrase to assist the reader's imagina- 
tion. No one could expect a Pelican to be as full of pictures as say Gibson's The Visual World, 
ze des Sehens. But seeing the splendid pictorial 


Gombrich’s -lrt aid [lMusion or Metzgers Ge 


enterprise shown by Penguin Books in many of their recent publications one may feel some 


legitimate disappointment in this instance. 

Throughout the book Prof. Vern sticks with some determination to what might be called the 
traditional psychological aspects of her subject. Here and there she sketehes in briefly and 
Simply some of the physiological factors in such connexions as visual acuity, and image-formation, 
and the micromovernents of the eye. It is not easy to decide whether, however impeccable in 
themselves, these passages may not generate some misapprehension in the minds of the lay 
reader, They might suggest that the problems of perception may be divided into two cl . those 
Concerned with events in the eye and the optic pathways on the one hand, and those of the 
higher, psychological, processes on the other. Yet most of the major preoccupations of con- 
temporary students of visual perception are concerned not with separating these two classes of 
Problem but with re-examining their possible interrelationships. ‘The outcome has often been 
& realization of the inadequacy of older views about the functions of the more ‘peripheral’ 
Mechanisms, and a diminished faith in the idea that they can be taken for granted by the 
Psychologist. 

However, on the whole, no reader would have any excuse for supposing that he had been 
Presented with a comprehensive and fundamental account of perceptual function. What he has 
beon given is an extremely valuable summary of a wide and coherent, if circumscribed, empirical 
8pproach unencumbered with theoretical pre-occupation. Nobody but Prot. Vernon could have 
Siven us this and maintained throughout so sustained a balance. In this, as in the quantity of 
Solid information it contains, her book has set a quite fresh standard for the Pelican Psychology 
Series, : R. C. OLDFIELD 


Stereotypy of Imagery and. Belief as an Ego Defence. By Rospmary GORDON. British 
Journal of Psychology Monograph Supplement No. 34. Cambridge University 
Press, 1962. Pp. vii+96. 25s. 

Conceptions of Perceptual Defence. By V 
Psychology Monograph Supplement No. 35. 
1962. Pp. vili+ 107. 30s. 

_Dr Gordon’s monograph is not easy to assess. Although there is an interesting introductory 
historical account of stereotypes and a consideration of various aspects of stereotypy as part of 
he individual's equipment, and an analysis of the nature and function of beliefs in general, the 

Main part of the monograph is concerned with investigations which Dr Gordon herself con- 

dueted, From a series of tests, some quite ingenious, Dr Gordon obtained such results as the 

following, Subjects tended to have either ‘controlled’ or ‘autonomous’ imagery. Those with 
®utonomous imagery tended to have more stereotyped images than those with controlled images. 

Jontrolled imagers showed more control over rate of reversing of a reversible figure. There was a 

relationship between stereotypy of images and stereotypy of beliefs. A high degree of stereotypy 

Wag frequently accompanied by unsolved Oedipus conflicts, aggressiveness and tendency to 

Projection, while a low degree of stereotypy tended to go with conflict between Id and Superego, 

N general terms, Dr Gordon suggests that there is ‘a very close relationship between the nature 
8nd character of a person’s ideology and his basic personality and its problems’. It is strange, 
then, to find that The Authoritarian Personality and related work is referred to only casually or 

Indirectly, and Prof. Jeysenck receives no mention at all. a ; 

As far as the experimental part of the monograph is concerned (and this in effect constitutes 
he main reason for this monograph’s existence), the reader is in real difficulty. Virtually no 
uantitative data are provided. Correlations are referred to, but their size is not given. The 

Belief-Stereotypy Test is given but not the scoring key. Undoubtedly there is a case for not weigh- 

ing down a monograph with an excess of quantitative details. But such things as the size of the 

Correlations are essential for understanding what is going on. In the absence of such information, 

1t is very difficult to evalute Dr Gordon’s work at all, and the most one can say is that it is in 


Vittiam A. Brown. British Journal of 
Cambridge University Press, 
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places suggestive, but that in the absence of more convincing evidence, most of the conclusions 
must be regarded as no more than this. 

Dr Brown provides us with an excellent and concise critical review of his selected field. More 
than cight pages of references testify to his thoroughness in the pursuit of relevant literature. 
He gives careful consideration to the ambiguities involved in the terms * perceptual defence and 
‘perceptual sensitivity’, and himself defines “perceptual defence’ as referring to “any systematic 
relationship found to hold between stimulus emotionality 
As he himself later says, ‘ perceptual defence’ may not be the happiest term to use in this sense, 
including as it does both lowering and raising of recognition thresholds; but at any rate, Dr Brown 
makes his use of the term quite clear. He gocs on to point to what he calls the ‘dilemma’ of 
perceptual defence—that while there is evidence that the e : 
tion thresholds, there is also evidence that it may lower thresholds. Dr Brown resolves this 
dilemma by postulating a curvilinear relationship between emot ionality and thresholds, i.e. 
argues that relatively mild degrees of emotionality may raise thresholds while more intense 
degrees of emotionality may lower them. This is really the central point of Dr Brown's mono- 
graph, and he argues his case well. The present reviewer, who has also been puzzled by Dr Brown's 
dilemma, would, however, like to sce more definite and convincing evidence of this eurvilincar 
relationship before accepting it unreservedly. Dr Brown further believes that a greater degree of 
stimulus emotionality is required to bring recognition thresholds to their maximum with extra- 
verts than with introverts, and he reports an experiment which he himself conducted, the results 
of which are consistent with both aspects of his view. The question of individual differences has 
of course been raised before in various ways, but certainly more attention to this aspect is 
required before a satisfactory theory of perceptual defence ig established. Dr Brown gives some 
suggestions for such a theory, in terms of positive and negative perceptual response strengths. 
But as he says, this theory is put forward ‘not so much as a substantive explanation of percept ual 
defence phenomena, but as an illustration of the fact that such an explanation [i.e. in terms of 
behaviour theory] cannot be deemed impossible’. If Dr Brown has not provided us with ® 
finished theory, he has at least provided us with a remarkably illuminating guide. 


and the ease of recognition of stimuli’. 


motionality of stimuli raises recoyni- 


D. GRAHAM 


Darwinism and the Study of Society: A Centenary 
Banton with an Introd 
Pp. xx+191. 21s, 


The twelve essays which compose this volume are based upon papers read at a Conference 
arranged by the Scottish Branch of the Bri sh Sociological Association and held at the University 
of Edinburgh in 1959, Exactly a hundred years had elapsed since the publication of The Origitt 
of Species; andthe aim of the Symposium was to bring together both biologists and sociologists 
with a view to assessing the importance and the implications of Darwin's theories for the present- 
day study of sociological problems. 

The topics selected by the vari 


Symposium. Edited by Micnabb 
uction by J. Bronowsk1. London: Tavistock. 1961. 


: ° ous contributors differ widely in their range. Of the biological 
contrinitions these whieh wil appeal more especially to the psychologists are those by Prof. 
Waddington on the ‘human evolutionary system’, Dr Maynard Smith on ‘evolution and 
history’, and Prof. Hogben on ‘Darwinism and human society in retrospect’, All three are 
highly critical of the oversimplified notions of Darwinism adopted by some of the earlier soci0- 
logical enthusiasts, who conceived it ag little more than a synonym for ‘a competitive struggle 
between individuals and between froups’. Dr Barnett outlines the modern view. ‘Just as parts 
of biology have to be built on physics and chemistry, so’, he contends, ‘some aspects of sociology 
must be based on biology: the interaction of nature and nurture underlies much of social science + 
hence social scientists should be familiar with the principles of genctics’. 

Within their particular spheres the surveys provided by Zhe 
most illuminating is the long paper by Prof. Ginsberg dealing L 
social evolution as contrasted with organic. His chief conclusion is that ‘mental evolution in _ 
differs radically from mental evolution in the animal world Owing to the part played by the neane? 
interactions which take place between different minds’, Nevertheless, although the bearing : 
Darwinian theories on the study of society have thus proved to be far more indirect than was 
first assumed, ‘there is’, he maintains, hardly a@ branch of Social inquiry which has ee : 
unaffected’. In concluding the whole series Dr Banton makes some attempt at reconciling th 


Sociologists are excellent. -~ 
with the distinctive features 
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sharp differences that emerged in the course of the Conference, and points out that. in their 
present-day researches, modern sociologists seem chiefly interested in two main lines ofapproach: 
first, ‘the quantitative analysis of social characteristics’, as in recent inquiries into the distribu- 
tion of property or the effects of social mobility; and secondly, ‘field investigations and the 
analysis of case material’, undertaken to throw light on such current issues as educational 
Opportunity, occupational prestige, and the influence of social norms on levels of industrial pro- 
duction. These. so he argues, are problems which ‘an appeal to biological theories will do little 
th ‘sociologists will have to elucidate without the aid 
ves, in thus narrowing their out- 


to solve’, They are therefore questions wh 
of Darwinism’. However, as Dr Bronowski, shrewdly obs 


look, present-day students of the social sciences may eventually discover that they have 
“missed an essential thread through their labyrinth’. cvRm- BET 


Iutroduction to Psychology. By Normax L. Muxy. Boston: Houghton Mifflin. 1962, 
Pp. xiv+588. $6.95. 

Psychology-A Scientific Study of Man. By Fruumorr H. Saxvorp. San Francisco: 
Wadsworth. London: Prentice-Hall International. 1961. Pp. xxii+569. 42s. 


Psychology—Principles. and Applications. (Third Edition.) By Marian East 
Mapican, St Louis: The C. V. Mosby Co. London: Henry Kimpton. 1962. 
Pp. 379. 41s. 

Here are yet three more additions to the range of introductory text-books in psychology—a 
topic which seems to be erying out for treatment by Which? If value for money is the criterion 
One must reluctantly rule out Munn’s Jitroduction to Psychology. Offered as an abridgement of 
Psychology : the fundamentals of human adjustment (4th edition) it represents a reduction of only 
27 % in length and under 7°, in price as compared with the parent volume. The main omissions 
are of ‘neurological material’, ‘physiological detail’, and (surprisingly) ‘most of the poem | 
Material of experimental psychology’. The book is designed for a ‘briefer course’, but to this 


rev i S r uy e extra 55 cents for the 
reviewer the idea seems ill-conceived. Surely no student would grudge the extra 55 be ag 
omething the instructor considers unnecessary. Anc 


mitted material, even if this material is ; 
Surely the instructor could ¢ell his students what to omit ? The lay-out is even more than 
On the same criterion Sanford’s book comes out very well. The lay-out is 


i ions Wi ree ized as friends, many 
“ually spacious, and if some of the numerous illustrations will “ re — ni sa sa 
: : i i ses for aly, superfluous. Ot: s ; 
Others ar y shar r, but in some cases, unfortunately ; , 
S are new and charming, bu ; ag ners : ; 
eatures inclide an unusually informative Glossary, and an pele: ileal fully 
' : sw ali “4 r’s heart. 
documented bibliographical references, such as would delight any ec ato = te Spee mes 
The third book Tiated is not really new, but is included because previous editions have id 
ipeoes é ; 5 . i > Pri o, this text is designe 
received, Although not so stated on the title-page, nor in the Preface, this text i 
Prim, ae r ie t nurses. To integrate professional orientation in a course in general psychol- 
Mitac igee 1 i been ingeniously carried out, but constant reference to the nursing 
ue 11 ; 1—may well irritate the unsuspecting ‘general 
lent than what one has by now come to take for 


ky is a good idea, which con . 
Sttuation—and even to nursing administrator 


reader, The ft » book is much less opu D eH 

- The rmat of the book % s agit n S ly one shilling 

Rranted. Y oa is sober—by comparison one might even say drab—volume is only hilling 
red. Yet this sober—by s 


3. as i ration to the statemen 
Cheaper than the Sanford book, and even here one finds, as an oe reading i “aia 
‘We need fiend" a photograph of a row of teenagers at a ss aes el be ag eae - 
2 onde . . is ents’. x6 shere is 

are given, on the deanitae that they are ‘often so eoneth ai ne but one way perhaps 
Yomprehenseive list of ‘Audio-visual aids’. cou « ifn Alma ortiled ‘Chimpanzees 

: — Zee 
2e permitte -onder whether the 18 min. necessat) ENE 
‘, I mitted to wonder wh eRtaUly employed in reading. B. 
ared in darkness’ would not be more profitably 


This, too, 


SEMEONOFF 


W. Lunpin. New York: The 
Personality—an experimental approach. By RoBERT 
Macmillan Co. 1961. Pp. xiv+450. 40s. ee aia 
« a; i * Ss cer ry 
This book is important, timely, exciting, and at times act ot sacri tr ener? 
Nower of Skinner’s approach, and as one might expect, & Hosentiklly what Lundin has done is 
On Only a hybrid but may, to some, seem a monstrosity. [ss 5 
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this. He has taken the familiar approach of Mowrer, Miller and other neo-behaviourists, who 
would define personality out of existence by identifying it simply with the sum total of learned 
responses. This procedure cuts many Gordian knots, and certainly facilitates the experimental 
analysis of behaviour in terms of learning theory. Lundin's book, therefore, consists for the major 
part of a clear and well-presented account of modern learning theory as scen by a Skinnerian, 
together with an attempt to use the facts and principles unc i | 
those topies which traditionally make up the subject matte 
it will be seen, is following in the footsteps of ( 
in his bilbiography. 

Lundin’s book has strong and weak points which are rather similar to those shown by Guthrie. 
The applications of learning theory principles to personality development are often striking and 
suggestive ; clinical psychologists and others working in the field of personality can hardly afford 
to miss this determined attempt to build a bridge. On the other hand, while much of what is said 
is sensible, reasonable, and sometimes even probable, nevertheless, the link is purely theo: tical 
and at tires semantic. What is one to make of a Skinnerian, who in following his master, should 
shun theorizing like the plague when he argues that depression is duc to lack of reinforcement 
(p. 69)? Who maintains that over-indulged children are poor risks for later life because they have 
been too regularly reinforced as children (p. 82)? I am not saying that these hypotheses are 
wrong; it is quite possible that future research will in fact veri y them but it can hardly be 
argued that at the present time they are anything more than speculative hypotheses, and ‘that 
there is much evidence suggesting other causes, none of which is reviewed by Tundit How 
would he account for the differentiation between psychotic and neurotic depression in terms of 
sedation thresholds for instance? It is misleading to the reader, particularly the inexperienced 
one, to present such speculations as if they were factually supported and a lesser degree of 
selectivity as far as the evidence is concerned might have been desirable - 

In so far as the book has a positive message, I think it deserves considerable recommendation 
and presents a long due introduction of new ideas into the field of personellity Unfortunately the 
author has also found it necessary to introduce his subject by a critical discusstor: af orher points 
of view, which is so inept and lacking in knowledge or understanding of these different a ) aondhes 
that it would have been better if it had been omitted altogether. In tis Solfsusome for his 
environmental approach, Lundin appears to go almost as far as Watson did when he declared 
that he could turn any child into anything you like provided he had control over what we would 
si - his ys ote aed schedule ’. There is no serious attempt to argue the case, or to discuss 
— mest aprts otc tg to contradict such a statement; in an author who stresses 
Sag careers is such subjectivity and disregard of facts is indeed painful. 

levance: of these . 88 Re lays on the importance of conditioning and learning, and the 
re. L ; agencies in personality development, wit] t disr rdi investigations 
strescing the importance of haraline ao 1) » Withou disregarding investigatio: 
alternative ways of looking at the ke pen woh ua of excessively naive ome ve 

4 4 st ever: q a 
bok he roe nee wh La aes, of he st iy pag of 
ee cate .. ‘ios he Chapter 3. With this proviso I think the book can safely be recom 
me psy g1sts Interested in the application of learning theory to personality research. 


overed in an analysis of some of 
r of books on personality. Lundin, 
tuthrie, although he does not mention the latter 
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H. J, EYSENCE 


Determinants of Infant Behaviour. 
Pp. xv+308. 42s, 


This book is a record of the proceedings of a 1959 


Interaction, and is concerned with this particular topic, rather th, ‘ith infant behaviour 1? 
general, In feitt, the main work on the infant-mother relation is j hee i nal fi Id, the humap 
studies being concerned (except in the first section) rather with ro nn oe and with 
institution babies. Some of the contributions have been enlar, soe pe’ depr se ee of 
publication. ged and revised for the Pp 
It is not possible here to discuss each paper in detail 

with monkeys, have already (or since) been recor aaa Side 
into the current editions of psychological text-books, an 
such as Rheingold’s, are a continuation of previously 


Edited by B. M. Foss. London: Methuen. 1961: 


Tavistock Study Group on Mother-Infant 


Some, such as part of Harlow’s work 
here and have indeed found their way 
d into television programmes. Other® 
published work. 
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Part | of this book, titled *Neonatal Behaviour’, includes papers by Gunther, and by Blauvelt 
and McKenna, which illustrate the importance of simple sucking and orienting behaviour in the 
building up of the mother-infant relationship. The latter paper demonstrates the use of very 
Precise methods of film analysis. This section is perhaps of more interest to the paediatrician 
than to the psychologist. 

The second section includes two papers on animal experiments. One, by Rosenblatt, 
and Schneirla on ‘Early Socialization in the Domestic Cat as based on Feeding and Other 
Relat ionships between Female and Young’, describes a study of the effects of isolation from the 
mother on subsequent suckling and socialization. The kittens’ responses were found to depend 
on age at isolation, and on the length of the separation period. The importance of defining the 
exact circumstances and nature of deprivation in understanding its effeets on later behaviour is 


urkewitz 


also brought out in other sections of this book. 

xperiments is Harlow’s study of ‘The Development of Affee- 
* and includes some new findings in addition to his well-known 
Comparison of the relative importance of ‘clinging’ as opposed to ‘feeding’ in the determination 
of mother-infant relationships. Nome of the more recent findings are concerned with ‘critical 
Periods’, and scem more applicable to human subjects than are his earlier results, which cannot 
be expected to transfer to subjects who spend more of their time in prams or cradles than in 
in the treetops. Two examples of these later results are, firstly, that 


: Phe second paper on animal e 
Hional Patterns in Infant Monkeys 


clinging to their mother 
Monkeys brought up for as few as 60 days without mother or mother-surrogate failed to develop 
a fullattachment and feeling of security ‘from the ‘cloth’ and ‘wire’ mothers which had been used 
as surrogates successfully in other monkeys; secondly, that a ‘critical period’ for forming attach- 
Ments to other young monkeys also appeared to exist, for infant monkeys brought up with 


Mother-surrogates only tended to become fixated on them, and to fail in making normal contacts 
2s may be compared with clinical 


With other infants when finally introduced to them. These finding 
Studies of similar situations in human infants. 
The third section, the largest, titled ‘Social Behaviour’, concerns the human infant. It includes 
fase notes by Appell and David on ‘Monique’, a two-year-old-girl suffering from ‘maternal 
deprivation’, who shows very serious mental retardation, thought to be psychogenic rather than 
Organic in origin. ‘The interesting part of this report lies in the account of her rehabilitation, 
which demonstrates the reversible nature of the symptoms, and gives grounds for some opt imism 
'n the treatment of similar cases, if taken in hand sufficiently early. 
_ The same authors report a preliminary study on the effects of ‘routine’ as opposed to ‘intensive 
Mdividual nursing care’ in infants under one year old in a nursery caring for infants undergoing 
-C,G. vaccination, separated from their families which have tuberculous infections. This shows a 
Care of the exact conditions of care in the two groups, with a view to dis- 
i the effects of isolation (poverty of external stimuli) and those 
often confused in previous studies of institutionalized 


ful consideration 
tinguishing between, for example, 
of lack of communication and interaction, 
infants. 

Closely related to this paper 
responsiveness of infants at six mon 


is one by Rheingold—a continuation of her earlier work on social 
ths of age. Here she reports work with three-month-old 
Infants; at this stage she finds greater social responsiveness to strangers, as shown by smiling, 
°te., in institution babies than in other children of this age. The discussion suggests several 
Possible reasons for this finding. Ambrose’s paper, which follows, deals with ‘The Development 
of the Smiling Response in Early Infancy’ and provides one possible explanation, in that the 
Peak age for smiling at a stranger appears in institution babies seven weeks later than in home 
babi 28, indicating that the home infant learns more quickly to distinguish strangers from 


familiar faces. _ a ; 
The concluding section of the book, consisting of Gewirtz’s paper (and a reply to it by Bowlby) 
ding than any of the earlier sections, especially for one who is 


Makes much more difficult rea or ially 
Unaceustomed to the terminology of Behaviour Theory. In addition to this ‘jargon’, Gewirtz 


tends to use unnecessarily verbose words and phrases such as ‘caretaker-interactor’ (mother- 
figure), ‘locomotes” (goes), and ‘behaviours’ (actions). One must admit, however, that the 
&pproach of Behaviour theorists does counteract the tendency of some clinical and child psycho- 
logists (in the past, especially) to be inexact and ‘unscientific’; it is a pity that their writings 

2Ve to be so indigestible. Some of the members of the study group felt that this attempt to fit 

© facts into a general theoretical framework was a little premature. Bowlby, however, in his 
“oncluding comments on Gewirtz’s paper, welcomes its careful definition of the differences 
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between ‘privation® and ‘deprivation’ as well as its detailed examination of the effects of 
learning on the growth of attachments, although he himself would place a little more emphasis 
on the part played by instinct. 

In conclusion we can agree that this book provides a useful account of current research methods 
and results in the field of mother-infant interaction, demonstrating the scientific approach w hich 
has replaced the rather haphazard collection of data (often second-hand or retrospective) of 
former years. One of the chief facts that emerges is the recognition of the need for precise detini- 
tion of terms and of conditions of research, the lack of which, in carlier studies of ‘maternal 
deprivation”, helped to produce apparently confused and conflicting results. A desire for recon- 
ciliation of opposing views by members of different theoretical backgrounds is also apparent, in 
the exchange of ideas in ussion. Although research is still only on the fringe of the problem, 
and often, for practical reasons confined to animal experiments, progress is gradually being made 
in understanding the important determinants of infant behaviour. 


A. BE. NAUGHTON 


Experimental Foundations of Clinical Psychology. Ed. Antuvr J. Bactracn. New 
York: Basic Books Inc. 1962. Pp. xii+641. $10.00. 


This symposium of eighteen chapters, most of which are clearly written by psychologists who 
have a record of good research in their subjects, covers two main areas. 

One of them, taking up eight chapters, is concerned with conditioning and learning. It con- 
tains clear descriptions of Skinnerian methods of producing desired responses, and of Wolpean 
methods of eliminating undesired responses. We are given an account of the application of these 
and other learning procedures to the investigation and modification of various functions: verbal 
behaviour, psycho-physiological function, infantile experienc 
neurotic behaviour. 

The second main area, taking up six chapters, is concerned with inter-related topics of central 
importance to clinical psychologists: the measurement of psychological functions, the assessment 
of psychological disorders within the clinical setting, 
group processes, and the modification of beliefs. 

The book gives references to detailed, though unvalidated, suggestions on the treatment of 
neurotic disorders and tension states, and on the modification of certain aspects of psychotic 
behaviour. Otherwise there is little of immediate clinical relevance. 

The main contribution of the book lies in the description of many findings and ideas which are 
of interest to both research and practical workers. One example is the report that monkeys: 
operantly conditioned to avoid electric shocks for 6 hr at a time, eventually died of stomach 
ulcers, while control monkeys, passively experiencing exactly the same shocks, but with no 
means of avoiding them, remained well. Another example is the suggested application of psy¢ho- 
physical methods and findings to the investigation of clinical judgement. 

The chief limitation of this book lies in the fact that the « 
psychologists, have considered the clinical field largely with the intention of applying their ow? 
particular methods and theories. Quite a different approach would seem to be necessary if the 
‘experimental foundations of psychology’ are eventually to be well and truly laid. Such a? 
approach would have to be motivated by a desire to explain, and to treat successfully, psycho- 
logical disorders which have become thoroughly well known as the result of systematic controlled 
and uncontrolled observations over some years. In addition, there would have to be a rigorous 
avoidance of biases which might exclude important obsery For 
example, when considering psychotic disorder, one would take into account, among many other 
things. Pavlov’s observations of ‘equalization’, ‘paradoxical’, and ‘ultra-paradoxical’ phases 1? 
experimentally induced animal disorder. Likewise, when considering human neuroses, one 
would not neglect the only substantial source of data: the uncontrolled observations of ihe 
psychoanalysts. ‘Again, whet examining disorders of perception one would not fail to take arise 

account the findings of Gestalt Psychology. 

Such an approach should result in a tematic statement of working hypotheses and of er 
present limitations of experimental psychology. The achievement, of such aims Eppeetts % 

to be beyond our reach. However, their attainment may well be brought nearer 
ysychologists make a critical study of the book under yr : 


©, perception, and psychotic and 


the interview, psychotherapeutic and 


ontributors, like most experimental 


ations from consideration. 


present a 
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‘amily Constellation: Theory and Practice of a Psychological Game. By WALTER 
Toman. New York: Springer. 1961. Pp. viii+248. $4.50. 


The ‘Theory’ underlying this book is, more or less, that personal relationships in later life are 
largely determined by sibling patterns. What the ‘Game’ consists of is never made quite plain, 
but the implication seems to be that one should approach one’s ‘family constellation *, or those of 
one’s friends, ina spirit of playful inquiry rather than treat the technique as a serious diagnostic 
aid. Nevertheless, a fairly elaborate ‘algebra’ and series of ‘formulas of family constellation’ are 
offered, in the concluding chapters, as a means of systematizing one’s data. Even without having 
one is struck by the convincingness of the many detailed 


recourse to these quantitative devices, 
analyses contained in the main portion of the book, and one is left wondering whether the author 
has underplayed or overplayed his hand. One possible weakness is that insufficient attention is 
paid to cases where a predicted outcome has not in fact occurred, i.e. more consideration might 
have been given to individual deviations within a given pattern. In general, however, this is a 


stimulating as well as an entertaining little book. B. SEMEONOFF 


The Explanation of Criminality. By Gorvox TRASLER. London: Routledge and 
Kegan Paul. 1962. Pp, ix+134. 2 

The most important part of this book is its attempt to demonstrate, col 
hensively and with experimental evidence, how the development of some for 
behaviour can be accounted for in terms of learning theory without recourse to } 
culture-conflicts and so forth, It is not my impression, however, that 
concepts ean be dispensed with altogether; and it is 
ather than ‘A possible account of 
T can see 


nerently, compre- 
ms of delinquent 
psychopathology, 


anomie, subcultures, 
Dr 'Trasler is arguing that any of these other 
probably not his fault that the book bears so ambitious a title, r 
the development of non-pathological forms of delinquency in a British-type society’. 
why a publisher would prefer the present title. 

The argument of the main section of the book ean be summarized as follows: ; ; 

(1) the learning of non-eriminal forms of behaviour involves a process of passive avoidance 
conditioning, the main conditioned reaction being anxiety; ; ; 

(2) the effectiveness of this process depends partly on the strength of this anxiety; ; 

(3) where there is a@ strong dependent relationship between child and parents, the sanction or 


Withdrawal of approval evokes intense anxiety; —- ; — 
(4) the relationship is likely to be one of dependence if it is ‘exclusive, affectionate and 


reliable’; 


(5) the effectiveness of the conditioning process also depends on the consistency with which the 


sanction is applied ; ; 
(6) and on the extent to which it is t 
(7) extraverts are harder to condition than introverts. 
Social class V is over-represented among offenders because its families seldom exemplify 3, 4, 
5 or 6. Individual differences in susceptibility to similar degrees of social conditioning are 
explained in terms of genetie differences in the strength of the reactions of the autonomic nervous 
system or endocrine system; and Dr Trasler draws attention to studies which suggest that 
position on the introversion-extraversion continuum is at least partly governed by genetic 
inheritance. He ‘predicts’, and with a slight effort produces confirmation, that prisoners are on 
nore extraverted than non-criminals, although he admits that earlier studies of smaller 


‘presented in terms of a few well-defined principles’; 


average IT . 
samples failed to confirm this. - 
A purist might criticize the tendency to deduce from hypotheses ‘predictions’ which one 


and to use these as ‘confirmations’ of the hypothesis. There is, however, at 
least one place in which Dr Trasler genuinely predicts an observation that has not yet been con- 
firmed or disproved—that because people are not conditioned against motoring offences in 
Childhood it will be found that the rates of motoring offences are not greater in social class \ 
than in other classes. : 
An exposition of this kind has been needed for a long time, not only so that its assumptions 
can be clearly understood and examined, but also as a corrective to wholly sociological or 
Psychopathological explanations. From both points of view Dr Trasler’s exposition is a good one. 


knows to be true 
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It is true that he might have strengthened some of his evidence; for example, Ly kken’s observa- 
tion that a controlled sample of sociopaths showed both less ‘anxiety’ on a questionnaire and less 
ability to develop avoidance of ‘punished’ responses* would have supported an important step 
in his argument. 

It is a reviewer's role, however, to think up comments which suggest that he knew it all and 
could have said it better. This reviewer didn't and couldn't, and regards this book as a good buy. 


NIGEL WALKER 


On the Threshold of Delinquency. By Joux Barron Mays, with a preface by T. 5. 
Smvey. Liverpool: Liverpool University Press. 1959. Pp. xi+ 243. 


It is rare to find in publications in social science—so often obscured by irrelevant data and 
side-issues—a clear statement of purpose, In the book under review the author has commendably 
made such a statement, which is lucidly summarized by Prof. Simey in the preface: ‘Mr Mays has 
sought to discover how far anti-social or emotionally disturbed behaviour is a family and 
neighbourhood affair, derived from inadequacies in social life which ean be remedied by informal 
education of the families concerned, and the children in them. He has developed a method of 
achieving this through the combination of conventional techniques of casework and groupwork, 
which complement rather than supplant the work of the psychotherapist, whose services are 
still required to deal with the troubles of a minority of deeply disturbed children’ (p. viii)» 
Unfortunately, it is equally clear that the stated purpose was not achieved. 

This negative outcome is not accidental: the purpose could not be achieved. In Mr Mays’s 
study there was no control group, and no statistical comparison was the 
although the difference between the principles of psychotherapy and the 
approach are described in some detail, the book contains no indication of the way in which these 
principles were followed in the boy’s club, organized as a ‘social therapy group’ in a delinquency 
area. The ‘casework-groupwork hypothesis’ is stated clearly enough; but there is no evidence 
in the scientific sense that it was supported or disproved. Also, it is impossible to assess any 
social work technique when, as Mr Mays admits was the case, the social workers are trying to use 


the combination of groupwork and casework without having proper training in either (pp. 22 
and 25). 


refore possible, And 
principles of social work 


Mr Mays does not, however, minimize his shortcoming or his failures. His account is honest and 
he is not prone to overstating his case. One of the most positive features of the 
account of the difficulties of ensuring any positive response. 
parents whose children the club was serving, and of the childre: 
delinquent groups with which Mr Mays was concerned lacked any team spirit necessary for 
group effort: their games, sport, or self-government were quickly reduced to the level of absurd- 
ity. When an attempt was made to institute elected ‘house captains’ to ensure more cooperation 
and better discipline, the smallest and youngest boys were made ‘captains’ so that they could 
exercise no control over their houses and inter-house games. , 

Thus the results are meagre. Even where some mi 
of doubtful value. Mr Mays states that ‘the elub s 
who came into membership after having already 
twenty-seven such cases of whom ultimately twen 
ful association’ (p. 195). But it is apparent from t 
the six boys subsequently appeared in court on 
scription of various incidents in the club’s history that more often than not the court appearanc? 
rather than further crime was avoided. Even if we assume that some of the club boys succeeded, 
it does not follow that ‘the club was successful’: the boys might have improved despite, rather 
than because of, club activities. P 

The above criticisms are methodological. In other reg 
deserves nothing but praise. It is lucidly and vividly wri 
the integrity of the reporting is of the highest order, E 
aimless destructiveness of the children (and often of t} 
close relationship between the mother and her childre 


book is a detailed 
let alone cooperation—of the 
n themselves. It appears that the 


odest positive findings are reported, they are 
eemed to be least successful with those boy’ 
committed one or more offences. There wer? 
ty were lost, and only six retained in success- 
he table on the following page that three out of 
a further charge; and it transpires from the de- 


pects On the Threshold of Delinquency 
itten and convincing, the more so becaus? 
vents in the club, general observations on 
heir parents), on the short duration of the 
n, on the marginal role of the father, am 


* Studies in Behavior Pathology, ed. T. R. Sarbin, 1961 
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es contributing to delinquency 


on the social and ps shows acute powers of 


chological proc 
observation, sympathetic insight and balanced judgement. Such assets are quite enough to 
offset the weakness of methodology. Mr Mays has made an important contribution to the study 
of juvenile de ney 

J nile delinqueney. T. GRYGIER 


Al Cure of Delinquents: The Treatment of Maladjustment. By Ropert W. Surenps. 
London: Heinemann. 1962. Pp. 191. 21s. 


Al Cure of Delinquents describes the work of a psychotherapist in a residential school for mal- 
adjusted and delinquent boys over a period of eleven years. This account is contained in seventeen 
brief chapters laced with occasional excerpts from case histories, and with occasional digressions 
into such topics as aetiology. This topic which must be thought a rather large subject is handled 
succinctly in a little over five pages. 

It would not be possible to read through the pages of this book without a feeling of growing 
admiration for its author, Whilst his literary style is not impressive, tending at times to be dis- 
Cursive and repetitive, his very survival is nothing short of astonishing. As the story unfolds, we 
learn that the therapist has been kicked, punched, scratched, bitten, licked, has had a knife 
held at his throat, chairs thrown at him, has been threatened with bricks, iron bars, scissors and 
home-made stilettos, and with attempted strangulation. Nothing of this seems to have dis- 
couraged the author either from carrying on with his work or subsequently from writing this 
book. 

The title of the book might suggest that at long last a solution has been found to a difficult 
social problem. The solution here consists of long-term analytically orientated psychotherapy. 
Whilst adherents of this method no doubt believe that it cures almost everything, including 
delinquency, others may be more sceptical. Certainly this book does not give any convincing 
demonstration, for in an apologetic postscript the author explains that, owing to the closing 
down of the school, longitudinal follow up study ‘which might have lent weight to the argument’ 
Was not possible. 

In spite of the claim implicit in its title, most readers may find that this book has added little 
or nothing to their understanding of the causes of delinquency or the treatment of delinquent 
boys. E. L. R, MACPHERSON 


The Skills of Interviewing, By Exizapeta Stpney and Marcarer Brown. London: 
Tavistock. 1961. Pp. xii+396. 35s. 

The authors of this book are well qualified, by experience and training, to do the job. They write 
well and they are obviously very nice people. Much of their experience has been collaborative and 
it seems proper that this book should be a joint effort. 

At first reading the first two chapters seemed unnecessary except as a warming-up exercise for 
the authors: their twenty-odd pages on the Development of Personality struck me as being thin 
and inadequate, hustling the reader through a very condensed resumé of the literature, much of 
it social-anthropological. However, on revision it occurred to me that for the readers they have 
mainly in mind, ‘people engaged in management’, this introduction is valuable even if it only 
referred them to other books. 

After page 40 every page is worth reading by all those engaged in interviewing, whether the 
field is industry and commerce, educational psychology or the practice of psychiatry and clinical 
psychology. : 

The highlights for me were, first, the chapter on the basic preparation which the boss must do 
before he plans to interview applicants. The preparation advised goes away back beyond even 
the job-description stage : he is reminded, with numerous vivid and convincing examples, that he 
has to decide whether the job should be done at all by anybody. Secondly, the material used in 
the book includes transcripts of actual interviews which serve as raw material for object lessons 
and critical evaluations. Thirdly, the authors steer a course between the bias towards The 
Management (an American tendeney) and one towards The Workers (a British failing.) However, 

‘ey do not dodge the moral dilemma of the professional person hired by business men and ina 
Chapter on ‘Nocial Responsibilities of the Interviewer’ they talk mature good sense—which 
fans | agreed with them. SEER AGN. 
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